Executive Summary

This report presents the fourth five-year review conducted under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) at Hunters Point Naval Shipyard (HPNS) in San
Francisco, California. The review was conducted in accordance with the “Navy and Marine Corps Policy for
Conducting CERCLA Statutory Five-Year Reviews” (Department of the Navy [Navy], 2011b) and the
U.S. Environmental Protection Agency’s (EPA) “Comprehensive Five-Year Review Guidance” (EPA, 2001),
including supplemental documents (EPA, 2011, 2012a, and 2012b) and the “Five-Year Review
Recommended Template, OLEM 9200.0-89” (EPA, 2016).

HPNS is a closed military base located in southeastern San Fra
into San Francisco Bay. HPNS currently consists of 846
water in the San Francisco Bay. HPNS is currentl v
, F, G, and UC-3 and IR-07 and IR-18.
t they were transferred out of federal

installation restoration (IR) sites: Parcels B-1, B-2, C,
HPNS formerly included Parcels A, D-2, UC
ownership to the City and County of San Franci

review focuses on the parcels (spe

remedial actions (RAs) have been under way, including parcels that transferred out of

Navy ownership within t includes summary status information for all parcels, except

is not discussed in this report because the parcel required no action
under CERCLA, Parcel? - discussed in this report because the ROD has not been completed.

This five-year review includ rviews of personnel and community members, review of relevant
documents and data, site inspections, and development of this Five-Year Review Report. The purpose of
this review was to evaluate the performance of remedies that have been implemented at HPNS to verify
they remain protective of human health and the environment. This Five-Year Review Report also states
whether each remedy is or will be protective, identifies any deficiencies, and recommends actions for

improvement if the remedy has not performed, or is not performing, as designed.

This statutory five-year review is required by, and conducted according to, CERCLA Section (§) 121(c) and the
National Oil and Hazardous Substances Pollution Contingency Plan at Title 40 Code of Federal Regulations
§ 300.430(£)(4)(ii) because the selected remedies will not reduce contaminant concentrations to levels allowing
for unlimited use and unrestricted exposure, and because RODs were signed after October 17, 1986. The trigger
date for this five-year review is the date of the third five-year review: November 8, 2013 (TriEco-Tetra Tech
Sustainable Resources Joint Venture, 2013b).
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Executive Summary

The following five-year review summary form provides additional information on the results-efthereview

SITE IDENTIFICATION

Site Name: Hunters Point Naval Shipyard
EPA ID: CA1170090087

Region: 9 State: CA City/County: San Francisco/San Francisco

NPL Status: Final

Multiple OUs?
Yes

Has the site achieved construction completion?

Lead agency: Other Federal Agency
[If “Other Federal Agency”, enter Agency name]: D

Author name (Federal or State Project Manager)

Author affiliation: Innovex-ERRG Joint Ve
Review period: 11/1/2013 - 11/30/2018
Date of site inspection: 1/29/2018

Type of review: Statutory

Review number: 4

Triggering action date:

Due date (five years tion date): 11/8/2018

The review identified several issues. recommendations, and follow-~up actions to ensure the long-term

protectiveness of the completed remedies, Most notably, the Navy has determned that a significant portion

of the radielogical survev and remediation work completed to date was not reliable because of manipulation

and/or falsification of data by one of s radiclogical remediation contractors. It is currently not known if

the remedial action ohiectives (RAOs) for radionuclides have been achieved in Parcels B-1, B-2. €, I3-2,

G, B UC-1, UC-2, and UC-3. The Navy is currently in the process of implementing corrective actions o

ensure the radiological remedies specified in the decision documents are implemented as intended, The

radiclogical rework will successfully achieve the RAOs for radivnuchides specified in the RODs.
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Section 1. Introduction

This report documents the results of the fourth five-year review conducted for Hunters Point Naval Shipyard
(HPNS) in San Francisco, California. The purpose of the fourth five-year review is to provide an update
on the status of remedial actions (RAs) and post-RA activities implemented since the third five-year review,
evaluate whether these RAs and post-RA activities are protective of human health and the environment,
and assess the progress toward meeting the recommendations made in the third five-year review. This

fourth-five-vear-review-reperttiourth Five-Year Review Heport also identifies issues found during this

fourth five-year review and recommendations to address them. Th e-year review applies to all RAs

selected pursuant to the Comprehensive Environmental Res ,
(CERCLA) Section (§) 121(c) and the National Oil and Haz
(NCP). CERCLA § 121(c) states:

mpensation, and Liability Act

ous Substa ollution Contingency Plan

“If the President selects a remedial action that re
pollutants, or contaminants remaining ite, the P

any hazardous substances,
ident shall review such

are being protected by the
if upon such review it is the judgment of
ite in accordance with section [104] or

[106], the President shall
Congress a list of faci

“If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the site above levels that allow for unlimited use and
unrestricted exposure, the lead agency shall review such action no less often than every

five years after the initiation of the selected remedial action.”

Consistent with Executive Order 12580, the Secretary of Defense is responsible for ensuring that five-year
reviews are conducted at all qualifying U.S. Department of Defense cleanup sites. The Department of the
Navy (Navy) is authorized to conduct the five-year review for HPNS in accordance with CERCLA § 121
and the NCP.

This fourth five-year review was conducted for all parcels at HPNS (except PareslParcels A and V), and

summarizes the significant work conducted by the Navy in collaboration with the regulatory agencies,
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Section 1 Introduction

including the U.S. Environmental Protection Agency (EPA), the Department of Toxic Substances Control
(DTSC), and the San Francisco Bay Regional Water Quality Control Board (Water Board). This five-year
review focuses on parcels (specifically, B-1, B-2, C, D-1, D-2, E, E-2, G, UC-1, UC-2, and UC-3) where
RAs have been completed or are under way, including parcels that transferred out of Navy ownership within

the last 5 years, and includes summary status information for all parcels, except former Parcel A. Parcel A

is not discussed in this report because the parcel required no action under CERCLA. Parcel I is not

discussed in this report because the RO has not been completed,

This review is triggered by the date of the third five-year review: November 8, 2013 (TriEco-Tetra Tech

feted RAs have left contaminants

nrestricted exposure and (2) the

following guidance documents:

= “Navy/Marine Corps Policy for Conduc ve Environmental Response,
Compensation, and Liability Act Statut

“Comprehensive Five-Year Revi

trols: Supplement to the ‘Comprehensive Five-
55.7-18” (EPA, 2011)

Protectiveness Determinations for Comprehensive

= “Assessing Protect
Year Review Guidan

tes for Vapor Intrusion, Supplement to the ‘Comprehensive Five-
WER Directive 9200.2-84” (EPA, 2012b)

Following this introduction, this fve Fourth Five-Year Review Report is organized in

the following sections:
= Section 2, Site Background, describes background information for HPNS, including location and
physical characteristics, geography, topography, hydrostratigraphy, and land and resource use

®  Section 3, Response Action Summary, describes the basis for taking action, response actions
taken before the RODs, and the status of implementation of RAs in each parcel

= Section 4, Progress Since Last Five-Year Review, summarizes actions since the 2013 five-year
review
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Section 1 Introduction

®  Section 5, Five-Year Review Process, describes the components of the five-year review process,
including community notification, involvement, and site interviews; document and data review;
and site inspections

= Section 6, Technical Assessment, presents the analysis of whether the remedies are functioning as
intended; whether the standards and to be considered (TBC) criteria, toxicity data, risk
assessment methodology, and exposure assumptions are still valid, as well as whether the remedy
is progressing as expected; and whether any other information has come to light that could call
into question the protectiveness of the remedies

= Section 7, Issues, Recommendations, and Other Findings, presents issues and provides
recommended actions based on the technical assessment

= Section 8, Protectiveness Statements, lists the protectiveness statement for each parcel

= Section 9, Next Review, provides the schedule for the next fiv r review

agency interview and community member survey record

community_stakeholders following the public revi

Appendix C contains the checklists and photogr

site inspections. Appendix I contains responses §

Year Review Report,  Appendix B ' 5 mental risk evaluation related to volatile orsanic

compound (VOO vapors, respect]
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Section 2. Site Background

This section provides background information on HPNS. General site conditions are discussed, including
location and physical characteristics, geography, topography, hydrostratigraphy, and land and resource use.
All background information summarized in this section is from the Third Five-Year Review Report
(TriEco-Tt, 28332013b), unless otherwise noted.

2.1. LOCATION AND PHYSICAL CHARACTERISTICS

HPNS is located in the City and County of San Francisco, Californig{Figure 1). HPNS encompasses 846
a peninsula that extends east into San Francisco Bay (Figur

and two independent Installation Restoration (IR) sites:
and IR-07 and IR-18 (Figure 2). HPNS formerly includ

been transferred out of federal ownership to the

v 'vA, D-2, UC-1, and UC-2, but they have
f San Francisco’s Office of Community

Investment and Infrastructure (OCII), which is

Parcel or IR Site ( Approximate Area (acres)

27
B-2 (in 27
74
49

126
E-2 47

F 443
G 40
UcC-3 12

Former Parcel (Non-Navy Property) Approximate Area (acres)

A 75

D-2 6.04
uc-1 4
uc-2 4
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Section 2 Site Background

2.2. GEOGRAPHY

In 1992, the Navy divided HPNS into five contiguous parcels (Parcels A through E). In 1996, the Navy
added a sixth parcel (Parcel F), which encompasses immediately adjacent areas of San Francisco Bay;
Parcel F is referred to as the “offshore area.” In 2004, the Navy divided Parcel E into two parcels (E and
E-2) to facilitate closure of the Parcel E-2 landfill and its adjacent areas and transferred Parcel A to the
OCII. In 2008, the Navy subdivided Parcel D into four separate parcels (D-1, D-2, G, and UC-1) and
separated the western edge of Parcel C to create Parcel UC-2; these changes were made to expedite closure
and transfer of the new parcels. In 2008, the Navy also separated the IR-07 and IR-18 (hereinafter referred
to as “IR-07/18”) from the rest of Parcel B to expedite the remedy completion and transfer of these sites.
In 2012, the Navy separated the Crisp Road roadway and adjacent areas of Parcel E to create Parcel UC-3.
The UC-series parcels encompass mostly roadways and were created to facilitate the overall transter and
development of HPNS. In 2013, following the issuance of the third-£

rreview-repert] hird Five-Year

two separate parcels (B-1 and B-

D-2, UC-1, and UC-2 to the OCIL.

At each HPNS parcel, contaminated sites wer
during previous investigations. IR sites were in
Site characterization activities and samy

shows the locations of the IR sites

2.3. TOPOGRAPHY

The topography of HPINS by a central hill (former Parcel A) and surrounding areas
extending radially out
about 30 to 60 feet above’

" At the current parcels, ground surface elevations range from
, (msl) near their landward edges and slope down to 0 feet above
msl as they meet the bay. La as of HPNS are flat lowlands with elevations of about 10 to 15 feet
above msl, where most of the base roads, buildings, and operating areas were built. The Navy created most
of the dry land portion of HPNS in the 1940s by excavating the hills surrounding the shipyard and using
the resulting spoils to expand the shoreline into San Francisco Bay. Some additional shoreline filling

operations continued into the 1960s.

Most of the shoreline at HPNS is constructed seawalls or dry docks. The shorelines at all of IR-07 and
portions of Parcels B-1 and B-2 are covered by shoreline protection materials consisting of engineered
riprap (ERRG, 2012a and 2017; Innovex-ERRG Joint Venture [IEJV], 2848a2018b). The shorelines at
most of Parcel E and all of Parcel E-2 are either unimproved or partially to completely covered by shoreline
protection materials consisting of irregularly placed concrete rubble and debris. Most upland areas are
paved or covered by buildings, and the remaining unpaved areas support a ruderal habitat characterized by

scattered to moderately dense growths of grasses and shrubs. Small wetland areas exist in intertidal areas
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Section 2 Site Background

Reports (RACRs) for IR-07/18 and Parcels B-1, B-2, C, and G and the RODs for Parcels D-1, E, and E-2
(see Appendix A) further describe the current topography of these parcels.

Shoreline and offshore areas at HPNS are considered environmentally sensitive areas, and effects to wildlife
in environmentally sensitive areas were considered during the remedy selection and design process.
Specifically, the selected remedies at Parcels B, E, and E-2 involve varying degrees of excavation of
contaminated sediment to protect human health and the environment that require minor filling of onsite
wetlands, the loss of which would be mitigated by the Navy (on site at Parcel E-2). The Final Remedial
Design (RD) Package for Parcel E-2 (ERRG, 2014f) details the Navy’s wetlands mitigation approach at
HPNS.

2.4, HYDROSTRATIGRAPHY

The hydrostratigraphic units at HPNS include (1) the A-aquife
water-bearing zone. An aquitard composed of Bay Mud s
most of HPNS. The hydrostratigraphic units at HPNS a

B-aquifer, and (3) the bedrock

s the A;aq fer from the B-aquifer across

include the following underlying layers: (1)
uppermost Bay Mud; and (3) the upper weathered

ranges in thickness from a few feet to The A-aquifer is generally unconfined throughout

most of HPNS, but semi-confined ¢ i in places where fine-grained sediments below the
water table overlie more permeabl Groundwater elevations, as reported in the 2017
groundwater monitoring _range from about $-1 to 20+¥ feet belowground

...............................................

Mud deposits consist of high Viplas v lay to sandy clay and generally thicken from O feet near the historical

shoreline to more than 50 feet thick near the bay margin. The Bay Mud aquitard is absent in several

locations across HPNS and in areas of bedrock highs.

The B-aquifer consists of Undifferentiated Sediments, in a sequence of relatively thick (about 30 to 40 feet),
laterally continuous layers of sand and silty and clayey sand, which are separated by laterally continuous
layers of silt and clay. Layers of silts and clay overlie the lower portions of the B-aquifer; therefore, it is
less likely to be affected by contamination from site activities. The uppermost B-aquifer generally
corresponds to the upper 20- to 40-foot-thick layer of sand and silty sand of Undifferentiated Sedimentary
deposits. The B-aquifer is generally confined by the Bay Mud aquitard, which separates it from the
A-aquifer across most of HPNS. In areas where the aquitard is absent, the A- and B-aquifers are in

hydraulic communication and behave as a single aquifer.
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Section 2 Site Background

Deeper portions of saturated fractured bedrock that are not in direct contact with the A- or B aquifers are
hydrostratigraphically classified as the bedrock water-bearing zone. The fractured, unweathered bedrock

is not considered an aquifer because of its limited flow capability and low storage capacity.

Primary sources of recharge for the A-aquifer are infiltration of precipitation and runoff, intrusion of bay
water, horizontal flow of groundwater from upgradient areas, and vertical flow of water from the B-aquifer.
The primary sources of recharge for the B-aquifer include infiltration of precipitation and runoff and
horizontal groundwater flow from upgradient areas. The bedrock water-bearing zone likely discharges into
the B-aquifer at upgradient contacts and is recharged by infiltration of precipitation at landward outcrop

arcas.

2.5. LAND AND RESOURCE USE

This section discusses land and resource use at HPNS, including nd present land uses, anticipated

future land uses, and surface water and groundwater use.

2.5.1. Past and Present Land Uses

¢ dock facility until 1939, when the Navy

re built on an expedited wartime schedule

Bethlehem Steel owned and operated HPNS as a comme
purchased the property. Quays, docks, and suppert.building
to support the shipyard’s mission of fleet repair
used the berthing facilities at HPNS fi

operating as a general repair facilit

the Naval Radiological Defense Laboratory (NRDL)
0s and 1960s to conduct practical and applied research on
the effects of radiation on living organisms and natural and

perations in 1969. Use of HPNS began to decline steadily in the

In 1976, the Navy leased 98 percent of HPNS to a private ship repair company, Triple A Machine Shop,
Inc. (Triple A). Triple A leased the property from July 1, 1976, to June 30, 1986. During the lease period,
Triple A used dry docks, berths, machine shops, power plants, various offices, and warehouses to repair
commercial and Navy vessels. Triple A also subleased portions of the property to various other businesses.
In 1986, the Navy resumed occupancy of HPNS. Many of the subtenants under Triple A’s lease remained
tenants under the Navy’s reoccupancy in 1986. Triple A vacated the property in March 1987. Only a few
tenants remain at HPNS, primarily the San Francisco Police Department (in Parcel E) and an artist colony
(in Parcel B-1).
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Section 2 Site Background

Various industrial activities at HPNS, including shipbuilding and repair, metal working, degreasing,
painting, foundry operations, radiological research, and other industrial operations, have resulted in a broad
distribution of chemicals in soil, soil gas, sediment, groundwater, and structures. These chemicals include

metals,

s~(VOCs};, semivolatile organic compounds (SVOCs) (including
polycyclic aromatic hydrocarbons [PAHSs]), pesticides, polychlorinated biphenyls (PCBs), total petroleum
hydrocarbons (TPH), and radionuclides.

2.5.2. Future Land Uses

The anticipated future use of HPNS is described in the &ity-sad-County-of-San Franeisee’s-2040 rancisco
OCH's HPNS Redevelopment Plan, as currently amended (SFRA, 2010). The redevelopment plan

delineates “land use districts” in the subdivision of HPNS and describes the allowable uses within each land

use district. The principal uses within the various land use districts inclide residential; institutional; retail

sales and services; office and industrial; multi-media and digital thletic and recreational facilities;

ces Control Board (SWRCB) Resolution No. 88-63,
“Sources of Drinking Wa ndwater in the A-aquifer is not suitable as a potential source
of drinking water. Lik; | 2008, Water Board staff concurred with the Navy that B-aquifer
groundwater in the cen tarea of Parcel C at HPNS meets the exception criteria in SWRCB
Resolution No. 88-63, “So

locations is not suitable as a po

rinking Water”; therefore, groundwater in the B-aquifer at those

al source of drinking water.

Similar to the evaluation for SWRCB Resolution No. 88-63, the Navy concluded that maximum
contaminant levels (MCLs) were not applicable or relevant and appropriate requirements (ARARs) for
CERCLA cleanups at HPNS based on an evaluation of site-specific factors: (ChaduxTt, 2007: SulTech
2007b and 2008: Barajas & Associates, Ing., 2008b: and ERRG and Shaw Environmental & Infrastructure

Ing. [Shaw] 2011}, Results of the evaluation of site-specific factors showed that:

®  there is no historical or current use of groundwater as a water supply;

®  the City and County of San Francisco will not allow the use of groundwater for drinking water
because the city prohibits installation of domestic wells within city boundaries;

Uhtips://www.waterboards.ca.gov/board_decisions/adopted _orders/resolutions/1988/rs1988 0063.pdf
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Section 2 Site Background

® arsenic and other metals occur in A-aquifer groundwater at ambient levels that exceed MCLs, and
the cost to reduce concentrations of these chemicals below MCLs would likely be prohibitive and
it may be technically impracticable to do so; and

= the proximity of saline groundwater and surface water from San Francisco Bay creates a high
potential for saltwater intrusion if significant quantities are produced from the aquifer.

Future drinking water is expected to continue to be supplied by the city’s municipal system. The RODs for
the various parcels that require RAs all require institutional controls (ICs) to prohibit the use of
groundwater; and, consequently, future use of groundwater is expected to be prohibited, except for uses

allowed by the RODs (e.g., maintenance of groundwater monitoring wells).
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Section 3. Response Action Summary

This section provides the framework for the response actions that have been undertaken at HPNS. This
section discusses the basis for taking action, summarizes the initial (pre-ROD) response actions that have
occurred and the remedial action objectives (RAQOs) and components of the selected remedy for each parcel,

and describes the implementation status of the selected remedy for each parcel.

3.1. BASIS FOR TAKING ACTION

Chemicals of concern (COCs) in soil, sediment, soil gas, and gro ter pose potentially unacceptable

HPNS parcel (i.e., B through F) that have been found to

than 10°° or for noncarcinogens with a hazard in

1 were found to pose unacceptable risks at the t
each parcel (including IR-07/18), but m

health include potential exposure

potential exposure to VOCs

3.2. RESPONSE ACTIONS

The following is a chronology of the initial response actions that led up to the initiation of the CERCLA
process at HPNS:

= Between 1946 and 1948, the Radiological Safety Section and NRDL decontaminated and
surveyed Operation Crossroads ships and HPNS berths and dry docks.

= In 1955, the NRDL surveys to decommission NRDL buildings.
= In 1969, NRDL conducted a survey for disestablishment of the NRDL.
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Section 3 Response Action Summary

= Between 1984 and 1988, the Navy conducted multiple basewide investigations, including the
initial assessment study, the confirmation study, and the Triple A investigation, to identify
potential sources of contamination at HPNS.

®  |n January 1988, the predecessor to the DTSC (i.e., the Department of Health Services), issued a
Remedial Action Order to the Navy and Triple A describing the storage and disposal of
hazardous substances at HPNS and requiring them to prepare a scoping document, an RI and
Feasibility Study (FS) Work Plan, and a Remedial Action Plan, and to implement the Remedial
Action Plan. The order listed the 11 sites identified during the confirmation study, 19 Triple A
sites, and a PCB spill area.

= Jn 1989, EPA placed HPNS on the National Priorities List, making it a Superfund site under
CERCLA (as amended by the Superfund Amendments and Reauthorization Act).

= Jn 1990, the Navy conducted a basewide inventory for HPNS sites that had not been adequately
assessed by previous investigations, including buildings, utility/dines, equipment that contained
PCBs, and other sites determined to be potentially contam Forty sites were recommended
for site inspections.

= In 1991, the U.S. Department of Defense listed HP
property was to be transferred to the City and C

=  Between 1987 and 1991, the Navy conducted two
air quality at HPNS. The first study wa
housing area in Parcel A. The second s

= n 1992, the Navy, EPA, and th ifi v onmehntal Protection Agency (CalEPA) signed a

the confirmation study werg r ified withig the RI/FS framework of CERCLA into Operable
Units, because the Navy’ v n HPNS as an active facility. The focus of the
FFA was subseque xpedite transfer and public reuse of HPNS, so the Navy and
geographic parcels (A through E).

Several basewide respon tarted prior to the definition of the parcels in 1992, but completed

after that time, as listed bel

= Phase Il and Phase [l Radiological Investigations: Between 1993 and 1997, the Navy conducted
radiation surveys for soil, buildings, and structures across HPNS. These investigations provided
recommendations for remediation that were considered during development of the Rls.

8 Underground Storage Tank (UST) and Aboveground Storage Tank (AST) Closures: Between
1991 and 1993, the Navy removed or closed in place nearly 50 USTs and nearly 100 ASTs from
locations across HPNS.

8 Removal of PCB-Containing Electrical Equipment; Between 1987 and 1998, the Navy removed
169 ranstormers and 239 other pieces of slectrical equipment that contained slevated
concentrations of PCHs from locations across HPNS,

= Sandblast Grit Fixation: Between 1991 and 1995, the Navy collected nearly 5,000 tons of
sandblast grit from multiple areas at HPNS. The material was sent to an asphalt plant for reuse in
an asphalt mix.
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Section 3 Response Action Summary

Findings from these initial response actions were incorporated, as appropriate, into additional investigations

and studies in each major parcel.

The remainder of this section briefly summarizes the primary pre-ROD activities for each of the major
parcels (i.e., B through F) at HPNS. Parcel A is not discussed in this report because the parcel required no
action under CERCLA.

3.2.1. Pre-ROD Activities and Remedy Selection at Parcel B (IR-07/18 and Parcels B-1
and B-2)

Activities associated with known or potential contaminant releases at Parcel B (which was later subdivided
into IR-07/18 and Parcels B-1 and B-2) were identified, and environmental investigations were conducted

to identify and assess the nature and extent of contaminants in the following media of concern: (1) soil,

shoreline sediment, and soil gas; (2) groundwater; and (3) radiolo ly impacted media (i.e., soil and

above ground and underground structures). Table 2 summarizes OD response actions. The pre-

selected remedy recognized during implementa

allow selection of a remedy that pro

’s. Table 3 summarizes the RAOs, as presented in the
s of the selected remedy that address the RAOs.

Activities associated with kn otential contaminant releases at Parcel C (which was later subdivided
into Parcels C and UC-2) were identified, and environmental investigations were conducted to identify and
assess the nature and extent of contaminants in the following media of concern at Parcel C: (1) soil, (2) soil
gas, (3) groundwater, and (4) radiologically impacted media. Table 4 summarizes the pre-ROD response
actions. Parcel C was subdivided into Parcels C and UC-2 in 2009, prior to the issuance of any RODs. As
a result, there are multiple RODs to address the two parcels subdivided from the original Parcel C. The
pre-ROD investigations and evaluations provided sufficient information to evaluate site risks, identify RGs,
develop and evaluate remedial alternatives, and support the remedy selected in the RODs for Parcels C and

UC-2 (Navy, 2010b and 2009d-and 20406+, respectively).

The ROD for Parcel C was finalized in September 2010 (Navy, 2010b). The selected remedy consists of
actions to remove or treat significant amounts of contamination and actions to contain the remaining

contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.
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Section 3 Response Action Summary

Table 5 summarizes the RAQOs, as presented in the ROD, and identifies the components of the selected
remedy that address the RAOs. In October 2014, the Navy prepared an Explanation of Significant
Differences (ESD) to the Final ROD to document changes to the approach for defining the extents of soil
to be excavated from Parcel C (Navy, 2014b).

The ROD for Parcel UC-2 was finalized in October 2009 (Navy, 2009d). The selected remedy consists of
actions to remove significant amounts of contamination and actions to contain the remaining contamination
and prevent contact through future monitoring, maintenance, and implementation of ICs. Table 6
summarizes the RAOs, as presented in the ROD, and identifies the components of the selected remedy that
will address the RAOs.

3.2.3. Pre-ROD Activities and Remedy Selection at Parcel D (Parcels D-1, D-2, G,
and UC-1)

Activities associated with known or potential contaminant releas 1 D (which was later subdivided
into Parcels D-1, D-2, G, and UC-1) were identified, and envi
identify and assess the nature and extent of contaminants i

gas, (3) groundwater, and (4) radiologically impacted

rnatives, and support the remedy selected in the
Ib, 2009¢, and 2010a).

contamination and pre
Table 8 summarizes the

the components of the selecte y that will address the RAOs.

The ROD for Parcel D-2 was finalized in August 2010 (Navy, 2010a). The ROD concluded that no further

action was necessary for Parcel D-2. As a result, no RAOs were developed for Parcel D-2.

The ROD for Parcel G was finalized in February 2009 (Navy, 2009b). The selected remedy consists of
actions to remove or treat significant amounts of contamination and actions to contain the remaining
contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.
Table 9 summarizes the RAOs, as presented in the ROD for Parcel G, and identifies the components of the
selected remedy that address the RAOs.

The Final ROD for Parcel G placed residential land use restrictions on the areas of Parcel G previously

planned for non-residential land use in the SFRA’s 1997 Redevelopment Plan, without determining whether
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Section 3 Response Action Summary

residential land uses would be allowable. After approval of the Final ROD, the SFRA adopted an updated
Redevelopment Plan in 2010 that includes mixed-use development (including residential use) throughout

the entire parcel, provided the use is consistent with land use restrictions (SFRA, 2010).

To support implementation of the 2010 Redevelopment Plan, the OCII prepared a feasibility assessment in
November 2016 that analyzed the residual concentrations of COCs in soil using health-based regulatory
standards to identify whether the residential land use restrictions could be reduced. The feasibility
assessment concluded that current site conditions are appropriate for residential use in most of Parcel G.
The feasibility assessment also concluded that areas requiring residential land use restrictions could be
reduced, provided that features of the selected remedy (e.g., durable covers and ICs with an operation and
maintenance [O&M] plan) remain in place (Langan, 2016). An ESD to the Final ROD was prepared in
April 2017 to document the reduction in areas requiring residential land use restrictions, based on the

recommendations of the feasibility assessment (Navy, 2017¢).

3.2.4. Pre-ROD Activities and Remedy Selection at Pai arcels E, E-2, and UC-3)

and assess the nature and extent of contaminan

and shoreline sediment, (2) soil gas, (3) grou

respectively).

The ROD for Parcel E was fi
actions to remove or treat significant amounts of contamination and actions to contain the remaining

contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.

of actions to remove or treat significant amounts of contamination and actions to contain the remaining

contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.

components of the selected remedy that will address the RAOs.
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The ROD for Parcel UC-3 was finalized in January 2014 (Navy, 2014a). The selected remedy consists of
actions to remove or treat significant amounts of contamination and actions to contain the remaining
contamination and prevent contact through future monitoring, maintenance, and implementation of ICs.
Table 13 summarizes the RAOs, as presented in the ROD for Parcel UC-3, and identifies the components
of the selected remedy that address the RAOs.

3.2.5. Pre-ROD Activities and Remedy Selection at Parcel F

Activities associated with known or potential contaminant releases at Parcel F were identified, and
environmental investigations were conducted to identify and assess the nature and extent of contamination.
Table 14 summarizes the pre-ROD response actions at Parcel F. The Proposed Plan for Parcel F was
published in April 2018 (Navy, 2018), but the ROD for Parcel F has not been published to date.

3.3. STATUS OF IMPLEMENTATION

This section describes the general status of the development, imp and operation (as applicable)

of the selected remedies at sach-HENSparceb-the IR sites reel. Fioure 2 shows the

locations of the IR sites within each HPNS parcel. Th ecies at most HENS sites and pargels

include trmplementation of ICs, and Table 15 summarizes ed ICs and their implementation status,

3.3.1. IR-07/18

3.3.1.1. RA Activities and [mple

he selected remedy for soil consists of (1) construction of a

ot soil cover over areas requiring institutional controls (ARICs)
for radionuelides; (2) ruction of a durable cover consisting of a 2-foot soil cover over non-
radiological areas; (3) construction of a durable cover consisting of riprap revetment over the
shoreline in IR-07; (4) long-term monitoring (LTM) of soil gas in areas where methane
concentrations exceed RGs; and (5) ICs to restrict specific land uses and activities.

= Groundwater: The selected remedy for groundwater consists of (1) monitored natural
attenuation (MINA) and (2) ICs to restrict specific land uses and activities.

®=  Radiologically Impacted Media: The selected remedy for radiologically impacted media
consists of (1) conducting a surface scan for radioactive materials over all of IR-07/18; (2)
excavation and offsite disposal of all radiological anomalies exceeding radiological RGs for
residential soil to a depth of 1 foot; (3) installation of an orange demarcation layer (2 feet below
the final cover surface) within the ARIC for radionuclides; (4) conducting a final surface scan for
radioactive materials over the soil cover throughout IR-07/18; (5) short-term groundwater
monitoring for radionuclides of concern; and (6) ICs to restrict specific land uses and restrict
activities.
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Figure 3 identifies the locations of the major remedy components at IR-07/18. Construction of the remedy
at IR-07/18 began in June 2010 and was completed in September 2011 (ERRG, 2012a). Construction tasks
included excavating shoreline debris and sediment and constructing a revetment structure; radiological
scanning of the subgrade surface; installing a soil cover; radiological scanning of the final cover surface;
radiological screening and sampling of shoreline debris, shoreline sediment, and excavated soil; and

installing fencing and warning signs.

The Navy completed a Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) Class 1

the Amended ROD (Navy, 2009a) to ensure a radiologically cleared surface prior to placement of the final

COVCer.

F2 inches of filter rock, and 2.5 to

il and sediment to San Francisco

The shoreline revetment includes, from the bottom up, filter fabric, 6
3 feet of riprap. The filter fabric is designed to prevent migrati
Bay; the filter rock and riprap layers protect the fabric from dam

A soil cover was constructed over most of the remaining
Amended ROD as radiologically impacted (Navy 2009a r includes, from the bottom up, 1 foot of
clean imported soil, a demarcation layer that in cotextile and metallic demarcation tape

placed over the fabric in a 10- by 10-foot grid, a

water drainage features.

An asphalt cover, rather th
130 feet) in the :

asphalt cover in the ad

er of IR-07 to allow for a more gradual transition to the final
rcel B-1. The asphalt cover included 2 inches of asphalt over 4

inches of aggregate base co

About 470 cubic yards of soil from the inland areas and additional sediment and debris (concrete, brick,
and metal) from the shoreline were removed because cesium or radium concentrations exceeded the
stringent release criteria or because the waste was unable to be scanned and thus was assumed to be low-
level radioactive waste (LLRW). No radiological releases were confirmed, and no radiclogical devices
were discovered during any of the radiological surveys. In total, 109 LLRW bins (representing about
1,970 tons of waste) were removed and disposed of off site as LLRW. In addition, about 5,390 tons of
nonhazardous waste and 2,940 tons of non-Resource Conservation and Recovery Act hazardous waste were
removed and disposed of off site. The California Department of Public Health (CDPH) completed further
surface scans at IR-07/18, before and after the soil cover was installed. CDPH concluded that there was no
evidence or indication of radiological health and safety concerns based on surface gamma radiation in the
surveyed areas of IR-07/18 (CDPH, 2013).
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Methane was not detected in any gas monitoring probe in samples collected semiannually since the probes
were installed in November 2008 (Innovative Technical Solutions, Inc. [ITS1], 2010¢; ERRG, 2012a). The

methane probes were decommissioned in 2012 (ERRG, 2012c¢).

property to hazardous substances and to maintain the integrity of the remedy. The land use sentrol{LLE)

ebjestivesand activity restrictions will be met by controlling access to the property until the time of transfer.

The site is currently, and will remain, enclosed by a perimeter fence with locked gates until transfer to the

3.3.1.2. LTM and Maintenance Activities

Durable Cover Maintenance and IC Compliance

Long-term maintenance requirements are detailed in the O&M Plan for IR-07/18 (ERRG, 2012d). Major

inspection items include:

®=  Security: Condition of fencing and signs, evidenc andalism or unauthorized access, and

condition of roads.

evidence of slope failure; signs of
igns of excessive traffic; obstructions in drainage

®  Soil Cover: Evidence of settlement, cracking,
burrowing pests; adequacy of ve

swales and evidence of over demarcation layer not exposed.

B Revetment: Evidence of s
armoring; evidenc

; raffic, or pests; evidence of vandalism or theft of
ping; signs of scour or erosion at toe or flanks; and filter

vidence of seitlement, cracking, or holes; evidence of ponding; and evidence of

excessive traffic.

®  Groundwater Monitorin
condition of locks and seals: (these inspections are performed during the semiannual groundwater

ells: Evidence of damage or vandalism, presence of obstructions, and

saiupling events, as described in Section 5.3

= [Cs: No construction of residences or enclosed structures without authorization, no use of
groundwater, no growing edible items, no land-disturbing activity or disturbance of remedy
components (including no excavation beneath demarcation layer) without authorization, and no
damage to security features. (Note: some restricted activities may be conducted provided the
requirements of the LUC RD [ChaduxTt, 2010a] are followed.)

Quarterly inspections were conducted in October 2011, January 2012, April 2012, and July 2012 during the
first year of LTM and maintenance (ERRG, 2012¢). Quarterly inspections were conducted in October
2012, January 2013, April 2013, and July 2013 during the second year of LTM and maintenance
(ERRG, 2013h).
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The inspection frequency was reduced to semiannual following the second year of LTM and maintenance.
Semiannual inspections were conducted in October 2013 and April 2014 during the third year of LTM and
maintenance (ERRG, 20141).

and maintenance) because it was in the process of securing a new O&M contract for the sites. However,
the Navy did perform informal inspections and maintenance to ensure the integrity of the remedy
components. The inspections did not identify any notable deficiencies, 50 no maintenance or repairs were
performed in 2015 and 2016,

7, the Navy reduced the inspection and maintenance frequency to annually for IR-07/18-Fhe

eetion-gvent-was-condnsted-dn-Apul- 201 6-during-the-Hfth-year- o LM and-maintenance;-but

aple, (1) mowing of the durable cover is

nier, (2) swales are cleaned of sediment and

v ual inspection was conducted in October
JV, 2018a), with the maintenance event occurring
throughout 2017. This approach .
and G).

d they are functioning as intended. Minor issues encountered
ncing, identification of shallow animal burrows, and minor areas
where poor vegetation growthvo*
was addressed in a timely manner and in accordance with the O&M Plan (ERRG, 2012d).

red due to damage from site activities and drought. Each of these items

Each year since remedy completion, the Navy conducted inspections to verify continued compliance with
the ICs applicable to IR-07/18. The inspection reports certify that the ICs related to land and groundwater
use restrictions are being implemented in accordance with the LUC RD (ChaduxTt, 2010a).

Groundwater Monitoring

Groundwater monitoring is conducted throughout HPNS under the Basewide Groundwater Monitoring
Program (BGMP) (CE2-Kleinfelder Joint Venture [JV], 201 1b and 2012¢; Trevet, Inc., 2017a). The BGMP
includes quarterly monitoring of groundwater elevations to evaluate the direction and gradient of

groundwater flow and sampling and analysis of COCs at varying frequencies. Periodic monitoring reports
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(referenced in Appendis-AtAppe

the results to the RGs or trigger levels (TLs) to verify the RAOs for groundwater are being met. TLs were

established for protection of the beneficial uses of the bay, including ecological receptors.

The current monitoring program includes semiannual sampling of two monitoring wells (IRO7TMW24 and
IRO7TMW26A) near the San Francisco Bay margin. These wells are monitored to ensure that COCs in
groundwater do not migrate to the bay at concentrations that adversely impact ecological receptors
(Navy, 2009a).

The Amended ROD (Navy, 2009a) identified monitoring for the following COCs at IR-07/18: metals
(chromium VI, copper, lead, mercury, nickel, and selenium) and radionuclides (cesium-137, plutonium-239,

radium-226, and strontium-90). Since at least 2004, E&6-concentrations have-generalbyol metals (except for

lead) and radiomiclides remained belew theirrespeetive-less than the TLsand RGs, respectively (Trevet, Inc.,

2018} Heowever;-leade).  Lead concentrations exceeded the RG] 4.44 micrograms per liter (pg/L)
during one sampling event (September 2017). This is the first ncentrations have exceeded the

ng event {Mav 2018) were

he sporadic nature of this exceedance

niinue monttorine for lead in A-aguifer

does not warrant anv_additional action, but the Navy v

ring reports.

groundwater and will evaluate concentration tre future o

Monitoring will continue in IR-07/18 in
modifications made under the BGMP

‘MP (ChaduxTt, 2010a) and any subsequent
are met consistently or until RAOs have been met

through other means.

3.3.2. Parcels B-1and B

the final remedy, in Decemb
revision to the LUC RD completed in July 2011 (ChaduxTt, 2011e and 20111) and an amendment in

September 2012 to address revisions to the revetment design based on an updated stability analysis using

(ChaduxTt, 2010d). The RD was subsequently revised, including a

new geotechnical data (ChaduxTt, 2012¢). The remedy components for each contaminated medium at

Parcels B-1 and B-2 are described below.

®  Soil, Sediment, and Soil Gas: The selected remedy for soil, sediment, and soil gas consists of
(1) excavation of soil hot spots where COCs exceeded RGs; (2) construction of a durable cover
consisting of a 2-foot soil cover; (3) construction of a durable cover consisting of riprap
revetment; (4) construction of a durable cover consisting of 4 inches of aggregate base course
overlain by 2 inches of asphaltic concrete; (5) restoration of cracks and penetrations in building
foundations; (6) implementation of soil vapor extraction (SVE) at IR-10 to reduce VOC
concentrations in soil; and (7) ICs to restrict specific land uses and activities.

IEJV-4804-0000-86860009 3-10

ED_004747_00002555-00021



Section 3 Response Action Summary

2 Groundwater: The selected remedy for groundwater consists of (1) treatment of VOCs in
groundwater at IR-10 through injection of a biological amendment, (2) MNA for remaining
VOCs and LTM for metals in groundwater, and (3) ICs to restrict specific land uses and
activities.

= Radiologically Impacted Media: The selected remedy for radiologically impacted media
consists of (1) decontamination or dismantling and offsite disposal of radiologically impacted
structures; (2) excavation and offsite disposal of radiologically impacted storm drain and sanitary
sewer lines and soil from adjacent impacted areas; and (3) survey and obtain unrestricted release
of buildings, former building sites, and radiologically impacted areas.

Figures 4 and 5 identify the locations of major remedy components at Parcels B-1 and B-2. Construction
of the remedies in Parcels B-1 and B-2 was phased. Hot spot removal was performed between August 2010
and May 2011 (ERRG, 2011). Other RA activities (durable cover gonstruction, SVE in IR-10 and

groundwater injection in IR-10) began in November 2012. Th struction of durable covers was

In total, 143 loose cubic yards of soil was exca spot areas in Parcels B-1 and B-2, to

address lead and PAHs in soil, and disposed of o 11). Excavations were backfilled with

clean imported soil.

vy 1,800 linear feet of shoreline at IR-23 and IR-26

fy of TPH contamination along a 230-foot section of

Shoreline revetment was construct
(ERRG, 2017; IEJV, 2018b). An
the IR-26 shoreline (in P

disc

mpletion of the revetment to allow for the TPH contamination

12 inches of filter rock, én 2.5t03 f

and sediment to San Francisco'Bay

of riprap. The filter fabric is designed to prevent migration of soil
filter rock and riprap layers protect the fabric from damage by wave

action.

A soil cover was constructed on the hillside portions of Parcel B-1 (ERRG, 2017). The soil cover is
composed of 2 feet of clean imported soil. The soil cover includes surface completions for groundwater

monitoring wells and stormwater drainage features.

An asphalt cover was constructed over the remaining upland areas of Parcels B-1 and B-2 (ERRG, 2017;
IEJV, 2018b). The asphalt cover consists of 4 inches of aggregate base course overlain by 2 inches of
asphaltic concrete. Drainage features such as swales, diversion berms, catch basins, and storm drain pipes

were incorporated into the asphalt cover to convey stormwater off site.
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Cracks and penetrations in building foundations were repaired using a variety of materials, such as concrete,
non-shrink grout, and asphaltic concrete, to prevent access to underlying soil (ERRG, 2017; IEJV, 2018b).

Additionally, access to soil under buildings (e.g., crawl spaces) was blocked with durable wire mesh.

The existing SVE system in Building 123 at IR-10 consists of a blower, blower motor, electrical panel,
SVE wells, vapor monitoring wells, liquid/air separator, transfer pump, liquid storage tank, connection
hoses, level switches, system interlocks and controls, and ganges. As part of the RA, the existing SVE
system was expanded to include three new SVE wells to maximize the removal of VOCs from the

subsurface beneath Building 123 (ERRG, 2015¢). The system was also repaired, tested, and

recommissioned for operation prior to its startup in March 2013 {ERRG, 2813¢}, The information will be
documented in a future RACR for IR-10%,

DCs (including +%21.]1 pounds of

te.  This information will be

System operation is ongoing, and approximately +8:521.7 pounds o

trichloroethene [TCE]) have been removed from the subsurf:

summarized in a forthcoming technical memorandum describn vand performance of the system

through the end of 2018, In 2017, the system was modifi include a variable frequency motor drive to

and optimized, as required, to maximize its removal effi Optimization measures include targeted
operation of SVE wells in the areas of highest i rations, pulsed and cycled operations of
extraction wells, and passive air venting. SVE o

in diffusion-limited soil conditions, whi

ydrogen release compound primer and 5,490 pounds of
re injected into 45 groundwater injection points in March 2013

J15¢). Approximately 152 pounds of polylactate substrate was

y 7.6 pounds of polylactate substrate per vertical foot). Post-

The Third Five-Year Review Report identified an issue regarding mercury concentrations in groundwater
within Parcel B-2 (at IR-26 wells IR26MWA49A and IR26MW51A) (TriEco-Tt, 2013b). Mercury remained

in groundwater at concentrations greater than the TLs despite (1) a removal action conducted from 2000 to

2001 to remove 5,178 cubic yards of mercury-contaminated soil from the area to a maximum depth of
10 feet bgs and (2) a time-critical removal action (TCRA) conducted in 2008 to remove 4,500 cubic yards

mercury-contaminated soil to a maximum depth of 16 feet bgs. The Third Five-Year Review Report

: To date, SVE remedy hnplomeniation and performance has onlv been fonmally docuinented in the Draft RACR for Parcel B-1
{(ERRG, 2013¢), This document was ultimately revised to exclude the SVE remedy at IR-10 because it was deemed to be
ncomplete. Operation of the SVE svstemu s ongotng and system performance is documented in internal memoranda to the Navy.
The information presented in this report was derived from both the RACR and the internal memoranda. The Navy plans {o issue
operations and performance monitoring reports o the regulatory agencies on an annual basis starting in 2018,
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recommended that (1) groundwater at wells IR2Z6MW49A and IR2Z6MWS51A should continue to be
monitored semianmually for mercury to evaluate the trend in mercury concentrations, and (2) the mass flux
of mercury into the bay in the vicinity of wells IR2Z6MW49A and IR2Z6MWS5SI1A should be evaluated
(TriEco-Tt, 2013b). Since 2013, groundwater continues to be monitored for mercury at bay margin wells
(including wells IR2Z6MW49A and IR26MW51A) under the BGMP. Additionally, in 2015, an evaluation
was conducted at IR-26 to estimate the mass discharge of mercury to the bay via groundwater transport
(TriEco-Tt, 2016). In-situ treatment of mercury using a stabilizing agent is currently underway
(KMEA MACTEC Joint Venture, 2017) to minimize migration of mercury in groundwater to the bay. The
results of groundwater treatment and performance monitoring for mercury at IR-26 will be reported in a

future Remedial Action Completion Report (RACR). If performance monitoring shows that in-sitn

treatment 18 not reducing mercury concentrations as intended, the Navy will recommend next steps {such

as Turther analveis and/or treatment) to address the discharge of mercur an Francisco Bav from IR-26.

Radiological remediation was started in 2006 and completed in 20 basewide TCRA (Navy, 2006).

In total, 65,184 cubic yards of soil was removed from 24,82 itary sewer and storm drain
lines; approximately 2,910 cubic yards of soil was di
impacted buildings (103, 113, 113A, 130, 140, and 146

and the Building 140 discharge channel were screened and

RW. Six radiologically
er building sites (114, 142, and 157),
iated (Tetra Tech EC, Inc. [TtEC], 2012a).

ent site conditions are compliant with

iled in the O&M Plans for Parcels B-1 and B-2 (ERRG, 2016;

= Security: Conditio
condition of roads.

and signs, evidence of vandalism or unauthorized access, and

= Soil Cover: Evidence of settlement, cracking, or erosion; evidence of slope failure; signs of
burrowing pests; adequacy of vegetative cover; signs of excessive traffic; and obstructions in
drainage swales and evidence of overflow or erosion.

= Revetment: Evidence of settlement, excessive traffic, or pests; evidence of vandalism or theft of
armoring; evidence of wave overtopping; signs of scour or erosion at toe or flanks; and filter
fabric not exposed.

®=  Agphalt Cover: Evidence of settlement, cracking, or holes; evidence of ponding; and evidence of
excessive traftic.

= Groundwater Monitoring Wells: Evidence of damage or vandalism, presence of obstructions, and
condition of locks and seals: {these inspections are performed during the semiannual groundwater

sampling events, as described in Section 5.3,
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#  JCs: No construction of residences or enclosed structures without authorization, no use of
groundwater, no growing edible items, no land-disturbing activity or disturbance of remedy
components without authorization, and no damage to security features. (Note: Some restricted
activities may be conducted provided that the requirements of the LUC RD [ChaduxTt, 2011e

Although RACRs were not published until January 2017 and April 2018 for Parcels B-1 and B-2,
respectively, the Navy conducted quarterly inspections and maintenance events for constructed components
of the durable covers remedy in January, April, July, and October 2014 (ERRG, 2014b, 2014d, 2014e, and
2014). The inspection, maintenance, and monitoring programs were implemented early to ensure the

durable cover components remained intact and operated as intended following their construction.

The inspection frequency was reduced to semiannually following the first year of LTM and maintenance.

The Navy did not formally inspect Parcels B-1 and B

maintenance) because it was in the process of securin,

components.

The inspection frequency was reduced

activities were realigned to match tho

inspections generally concluded that the remedies
hey are functioning as intended. Minor issues encountered
¢ identification of shallow animal burrows in the soil cover,

minor damage to the asphult cover due to overgrowth of weeds and contractor activities, and minor areas

of poor vegetation growth di age from site activities and drought. Fach of these items was

addressed in a timely manner and i1 accordance with the O&M Plans for Parcels B-1 and B-2 (ERRG, 2016;

[EJV, 2018c).

In addition to these minor issues, the asphalt and soil covers were compromised in one isolated area due to

a leak from an underground water pipeline in Auegust 2015, Following repair of the water line, the asphalt

and soil covers were repaired in accordance with the O&M Plan for Parcel B-1 and documented in the
Semuannual O&M Report (ERRG., 2015k,

In 2017, the Navy conducted inspections to verify compliance with the ICs applicable to Parcels B-1 and
B-2. The inspection reports certify that the [Cs-related-to-land-use-and-astivity-restietions are being
implemented in accordance with the LUC RD (ChaduxTt, 201 1e and 201 11).
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Groundwater Monitoring

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder IV, 2011b and
2012¢; Trevet, Inc., 2017a). The BGMP includes quarterly monitoring of groundwater elevation to evaluate
the direction and gradient of groundwater flow and sampling and analysis of COCs at varying frequencies.
Periodic monitoring reports are published that describe the monitoring results and compare the results to
the RGs or TLs to verify the RAOs for groundwater are being met. TLs were established for protection of

the beneficial uses of the bay, including ecological receptors.

For Parcel B-1, the primary COCs reguiring regular groundwater monitoring are identified-as-VOCs. The

VOC plume (primarily TCE and its degradation product vinyl chloride [VC]) at IR-10 is being monitored for

changes in concentrations and potential migration toward San Francisco Bay. In accordance with the RAMP

{ChaduxT1, 201043, groundwater monttoring at the IR-10 plume consis 4 post-inieciion monitoring event

{completed approxicately 4 weeks after injection) and ongour mual monitorng {currenely being

conducied as part of the BGMP). Results from groundwater m

amendments in 2013} presented in the most recent semiangy

{Trevet, Inc., 2018¢) indicate an overall reduction in th

collection is required to make any definitive determinatio

May 2017 and March 2018 groundwater sampli

concentrations were less than the RG for all monit
the RG in Parcel B-1 but are generally stable. £

Performance monittoring also ingl

measurement of the VOU that wi

of YOUS in sroundwater ¢

data in evaluating the t

monitering {of both groi

definitive results will be sur

The Navy conducted an investigation in August 2017 to evaluate whether per- and polyfluoroalkyl
substances (PFAS) are present in groundwater at IR-10 within Parcel B-1 as a result of historical uses

(Trevet, Inc., 201 83—Meonitoringb), IR-10 was one of two sites at HPNS (along with IR-09 in Pareel G;

see Section 3.3.9.72) with past uses (i.e., metal finishing) that indicated the potential for PFAS 10 be present
in groundwater. At IR-10. monitoring wells IRIOMW28A, IRIOMW13A1, and IRIOMW31A1 were
analyzed for PFAS compounds, including perfluorooctanoic acid (PFOA), perfluorooctane sulfonate
(PFOS), combined PFOA and PFOS, and perfluorobutane sulfonate (PFBS). PFOA and PFOS were
detected in one monitoring well IR1I0MW28A) at concentrations less than the federal screening criterion
(FSC) of 70 nanograms per liter (ng/L.). PFBS was detected in one monitoring well (IRIOMW31A1) at an
estimated concentration of 2.28 ng/L, well below the FSC of 380 ng/L.. Concentrations of PFOA, PFOS,
combined PFOA and PFOS, and PFBS were less than their respective FSCs during the PFAS groundwater
investigation. Based on available data, groundwater at IR-10 has not been affected by PFAS.
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For Parcel B-2, the COCs requiring regular groundwater monitoring are identified-as-MOCs-and-metals-

Brehlorodifluersmethane{ and the YOU dichlorodifluoromethane {also known as Freon-12%). Freon-12 1s

monitored in one monitoring well (IR26MW41A) to evaluate the potential risk to human health based on

vapor intrusion. Freon-12;-smevewsmn concentrations at well IRZ6MW4TA consistently sxceed the RG;

however, historical data indicates that the elevated Freon-12 concentrations are stable and copper-have

AT T

AR ccmvantixie N X80
Shn 7 ¥ R IRy e

er-docalized (Trevet, Inc., 2018¢). Mercury

o

concentrations also consistently exceeded the TL of 0.6 pg/L in #hweeiwo monitoring wells (IR2Z6MWA49A;

and IRZEMWS 1 Ayand-), with sporadic exceedances in one additional well (PASOMWO2A). AtIR-26, in-

situ stabilization within the saturated zone is currently being performed to reduce mercury concentrations

in groundwater and minimize migration of mercury in groundwater to San Francisco Bay (KMEA
MACTEC Joint Venture, 2017). Performance monitoring of the in-situ treatment remedy in IR-26 is

underway, and results will be summarized in future technical publicati

ith the RAMP and subsequent
until RAOs have been met

Monitoring will continue in Parcels B-1 and B-2 in accor
modifications made under the BGMP until RGs or TLs are

through other means.

3.3.3. Parcel C

3.3.3.1. RA Activities and Implementatio

The Navy published the Final RD Pack which describes the basis of design for the final

int Venture [KCH], 2012). Revisions to the design
iented changes to soil excavation boundaries as a
based on risk identified in a screening-level HHRA

n locations (Navy, 2014b). The remedy components for each

®  Soil and Soil Gas:
spots where COCs exc
vegetated soil cover; (3) construction of a durable cover consisting of shoreline armoring; (4)
construction of a durable cover consisting of 4 inches of aggregate base course overlain by
Zinehes? inches of asphaltic concrete; (5) restoration of cracks and penetrations in building
foundations; (6) implementation of SVE at eight locations to reduce VOC concentrations in soil;
and (7) ICs to restrict specific land uses and activities.

d remedy for soil and soil gas consists of (1) excavation of soil hot
Gs; (2) construction of a durable cover consisting of a 2-foot-thick

®=  Groundwater: The selected remedy for groundwater consists of (1) treatment of VOCs in
groundwater plumes through injection of zero-valent iron (ZVI) or biological amendments,
(2) MNA for remaining VOCs and LTM for metals in groundwater, and (3) ICs to restrict
specific land uses and activities.

= Radiologically Impacted Media: The selected remedy for radiologically impacted media
consists of (1) decontamination or dismantling and offsite disposal of radiologically impacted
structures; (2) excavation and offsite disposal of radiologically impacted storm drain and sanitary
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sewer lines and soil from adjacent impacted areas; and (3) survey and obtain unrestricted release
of buildings, former building sites, and radiologically impacted areas.

Figure 6 identifies the locations of the major remedy components at Parcel C. Implementation of the
remedies in Parcel C is being phased and is still ongoing. Hotspot removal from 18 excavation areas was
performed between 2013 and 2015 (APTIM Federal Services, LLC [APTIM], 2018b). The construction of
durable covers began in June 2015 and was completed in May 2016 (TtEC, 2017c¢). Construction and
262, RU-C4, and RU-CS5 began in

2013, and operation of the SVE systems is ongoing, although operation has been temporarily suspended to

allow for additional site characterization and remediation. ZVI and in-situ bioremediation (ISB) injections
at groundwater plumes were performed between 2013 and 2017, and post-injection performance monitoring
is ongoing &AREIM-20480{sce Section 3.3.3.2),

In total, 28,261 bank cubic yards of soil was excavated from 18 h areas in Parcel C, to remove soil

place. Excavations were backfilled with clean imported

been completed, except for excavations to be performed

migration of soil to San Francisc

wave action.

A soil cover was constr the northwest corner of Parcel C (TtEC, 2017¢). The soil

cover is composed o mported soil. The soil cover includes surface completions for

groundwater monitoring

An asphalt cover was constructed over the remaining areas of the site (TtEC, 2017¢). Most of Parcel C was
covered with degraded asphalt pavement prior to the durable covers RA, and the existing asphalt pavement
was repaired or replaced as needed to create a continuous intact cover. Areas in which the existing asphalt
cover required minor repair were typically overlain with new asphaltic concrete to achieve a 2-inch-thick
cover. Asphalt replacement, where needed, consisted of 4 inches of aggregate base course overlain by
2 inches of asphaltic concrete. Drainage features such as swales, catch basins, and storm drain pipes were

incorporated into the asphalt cover to convey stormwater off site.

Cracks and penetrations in building foundations were repaired using a variety of materials, such as concrete,
non-shrink grout, and asphaltic concrete, to prevent access to underlying soil (TtEC, 2017¢). Building
foundations that could not be restored or repaired (e.g., historical buildings) were secured using a

combination of steel plates, framed plywood walls, wire mesh, and/or chain link fence to prevent access.

IEJV-4804-0000-86860009 317

ED_004747_00002555-00028



Section 3 Response Action Summary

Additionally, access to soil under buildings (e.g., crawlspaces and vaults) was blocked with durable wire

mesh or secured with steel ties.

Five SVE systems were installed to remediate eight soil vapor areas (1 through 8) that overlie groundwater
VOC plumes (APTIM, 2018b). Each system includes a blower, blower motor, main control panel, SVE
wells, vapor monitoring wells, liquid/air separator, transfer pump and liquid storage tank, conveyance
piping and connection hoses, granular activated carbon vessels, level switches, system interlocks and
controls, and gauges. The SVE systems were operated at Areas 1, 3, 6, 7, and 8 beginning in August 2014,

and system operation, monitoring, performance sampling, and optimization activities were performed

through February 2016; at which time, operation was temporarily ceased to transfer SVE operations to a

ween May and November 2016

VE systems to date is described

{(BCC-Insight, LLC and CDM Smith, 2019),  The performance

below.

m  Area |: Approximately 3.2:5 pounds of VOCs ¢ tly TCE) has been removed

B AgesAreas 3, 4, and 5 Approximately 1.47
[PCE] and TCE) has been removed

OCs (predominantly tetrachloroethene

>dominantly TCE) has been removed

®  Areas 6 and 7: Approximately 4.2 pound

Operation of the SVE systems is

Following asymptotic con

Between 2014 and 2017, acti dwater treatment using ZVI, anaerobic ISB, and/or acrobic ISB was
implemented at plumes in RU-C1, RU-C4, and RU-C5 (APTIM, 2018b). Anaerobic ISB consisted of direct
injection of (1) an anaerobic organic substrate (sodium lactate) with bioaugmentation (Dehalococcoides,
specifically SDC-9™) or (2) food-grade molasses as a substrate. Aerobic ISB consisted of direct injection
of an oxygen-releasing compound (PermeOx Ultra®). The following list summarizes the various active

groundwater treatment methods that were implemented:

= Approximately 206,183 pounds of micro-scale ZVI powder mixed with water was injected into
40 points to primarily treat chlorinated VOCs (CVOCs)

= Approximately 114,500 gallons of sodium lactate and SDC-9™ mixture was injected into
122 points to primarily treat CVOCs

= Approximately 16,064 gallons of molasses and water solution was injected into 17 points to
primarily treat chromium VI
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®  Approximately 5,795 pounds of PermeOx Ultra® mixed with water was injected into 8 points to
primarily treat naphthalene, chlorobenzene, and dichlorobenzene compounds

The maximum injection depth varied from 25 feet bgs to as deep as 49 feet bgs with injections occurring at

3-foot intervals. Groundwater-treatment-was-successivlby-condueted-to-achieve-source-redustion-and

. q » . -~
r et A Y ot Vit Hing

~Post-injection groundwater monitoring

is currently being performed under the BGMP.
Treatment work in RU-C2 was initiated in 2014, but has not been completed. Currently, additional in-situ
active groundwater treatment and source removal is planned for RU-C1 and RU-C2 (ECC-Insight, LL.C
and CDM Smith, 2017¢). Active groundwater treatment will consist of additional ZVI and ISB injections

to treat CVOCs and/or carbon tetrachloride. In addition, over-excavation is required to meet the residential

from 19,260 linear feet of sanitary sewer and stc
disposed off site as LLRW (TtEC, 2016d). All

determine if current site conditions are compliant w s {see Section 6.1,6 for further information),

1 work is currently being reviewed to

3.3.3.2. LTM and Maintena
Durable Cover Maintena

Long-term maintena
O&M Plan includes in:
13.3.

(Bestion-3:3:2:2L8ectior

Although the Parcel C RACR for the durable covers was not published until March 2017, the Navy
conducted quarterly inspections and maintenance events for constructed components of the durable covers
remedy in July 2016, October 2016, January 2017, and March 2017 (TtEC, 2017¢). The inspection,
maintenance, and monitoring programs were implemented early to ensure that the durable cover

components remained intact and operated as intended following their construction.

The inspection frequency was reduced to annually following the first year of LTM and maintenance. O&M

activities were realigned to match those described for IR-07/18 in Section 3.3.1.2.

Throughout the first 2 years of LTM and maintenance, inspections generally concluded that the remedies
remain intact and in good condition and they are functioning as intended. Minor issues encountered

included occasional vandalism of the fencing, minor damage to the asphalt cover due to overgrowth of
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weeds and contractor activities, minor damage to the asphalt cover due to subsidence along seawalls, and
minor areas of poor vegetation growth due to damage from site activities and drought. Each of these items

was addressed in a timely manner and in accordance with the O&M Plan (TtEC, 2017b).

In 2017, the Navy conducted inspections to verify compliance with the ICs applicable to Parcel C. The
inspection reports certify that the ICs-related-to-land-vse-and-aetivity-restrietions are being implemented in
accordance with the LUC RD (KCH, 2012).

Groundwater Monitoring

Groundwater monitoring is conducted throughout HPNS under the BGMP (CE2-Kleinfelder IV, 2011b and
2012¢; Trevet, Inc., 2017a). The BGMP includes quarterly monitoring of groundwater elevations to

evaluate the direction and gradient of groundwater flow and sampling and analysis of COCs at varying

frequencies. Periodic monitoring reports are published that describ
the results to the RGs or TLs to verify the RAOs for groundwater

monitoring results and compare

ng met- { Trevet, Ine., Z018¢).

semiannually from 75 monitoring wells within Parcel C an zed for MNA parameters, metals, VOCs,
and C5). Fach RU has a unique list of
COCs and chemicals of ecological concern (COE

metals (including chromium VI), VOC

-forin-sitt-treatmentremedies-implemented-at- the

Rll-plospes-in-Faree osudisAdditional in-sitn treatment for VOCs and

associated performance

MOnoring recommen
Insicht, LLC and CDv

approximately 1, 3, 6, 9, and”

the following completion of ZV1 or biological substrale njections at

each RU plume. Long~-term MNA monttoring will be inplemented under the BGMP following reduction

of COC concentrations to below active treatment oriferia specified in the RD (KCH, 2012y, A future

optimization memorandum update to the BGMP will include the post-injection performance monitoring

results and provide details for the long-term monitoring to be implemented to achieve the RAGs (BCC-
Insight. LLC and COM Swmath, 2017¢),

Performance monitoring also includes analvsis for VOOs in soil eas. The resulting data represent a direct

measurement of the VO that will mivrate to indoor air and reduce the uncertainty related to partitioning

of VOCs in gronndwater to the vapor phase. Accordingly, soil gas data are more useful than groundwater

data in evaluating the treatment remedy’s performance in reducing the vapor intrusion risk. Performance

monitoring results {of both groundwater and seil gas) will be summarized in future technical publications
(ECC-Insight, LLC and CDM Smith, 2017¢).
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Since 2014, concentrations of chromium VI has generally remained below the respective TLs, with one

1solated excesdance reporied in May 2017 (Trevet, Ing., 2018¢). The concentration of total TPH exceeded

the RGsin 2 of 14 wells sampled during the two monitoring events since TPH was added to the Hst of COECs.

The sporadic nature of these execedances do not warrant anv additional action, but the Navy will continue

monttorine for chromium VI and total TPH in groundwater and will evaluate concentration trends in future

monitoring reports,

3.3.4. Parcel D-1

3.3.4.1. RA Activities and Implementation of ICs
The Navy published the Final RD Package for Parcel D-1, which describes the basis of design for the final

remedy, in February 2011 (ChaduxTt, 2011d). The remedy components for each contaminated medium

are described below.

spots and removal of soil stockpiles where COCs
covers with minor damage; (3) construction of a
asphaltic concrete placed over new or existing aggp
and penetratlons in bu11d1ng foundatlons (5) cons

ir of durable asphalt
of 2 inches of new

vapor intrusion risks and assess the nee
to restrict specific land uses and acti

groundwater at the IR-71
uses and activities.

= Radiologically I
consists of (1
structures; (2)
sewer lines and soi
of buildings, former

ent impacted areas; and (3) survey and obtain unrestricted release
sites, and radiologically impacted areas.

Figure 7 identifies the locations of major remedy components at Parcel D-1. Completion of the RA
activities in Parcel D-1 occurred in phases. Soil hot spots and stockpiles were removed in two phases: the
first phase was conducted between August 2010 and May 2011 (ERRG, 2011), and the second phase was
conducted between May 2013 and July 2013 (ERRG, 2014c). A soil gas study was completed in 2013
(Sealaska Environmental Services, LL.C [SES], 2013); results from the study were used to evaluate potential
risk to human health via vapor intrusion and to assess the need for ARIGs-fow]Cs related to VOC vapors.
Radiological removals and subsequent construction of the durable covers at Parcel D-1 are being
implemented in two phases. The Phase [ radiological remediation was performed under a basewide TCRA
between 2010 and 2014 (Shaw-E CRERTEE wer-tngs, 2014a), and the Phase 11 radlologwal
remediation was performed in 2016 as part of the RA (Gilbane Federal, 2018a). + e-tais-r 25
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prepaveds-durableDurable covers have-beenwere constructed over the Phase | area saly—Geonstruction-of

the-durable-severin 2017 and over the Phase- 11 area is-sshadided-to-bagin-in 2018.

The pre-ROD groundwater treatability study included an assessment of risks to human health and the
environment from metals and VOCs in two groundwater plumes at Parcel D-1. The two plumes (known as
the IR-71 West and IR-71 East plumes) originate in Parcel G and extend into Parcel D-1. The treatability
study concluded the IR-71 West plume required treatment with ZVI to address chloroform in groundwater.
Approximately 136,000 pounds of ZVI was injected into 88 groundwater injection points in the IR-71 West
plume between October and December 2008, prior to the publication of the ROD. A post-injection
groundwater and soil vapor assessment was conducted between December 2008 and April 2009 to verify
the effectiveness of the ZVI treatment (Alliance, 2010). The risk assessment completed during the
treatability study demonstrated that the IR-71 East plume did not require treatment to address VOCs in

groundwater (Alliance, 2010). Post-ROD groundwater monitorin, metals and VOCs is currently

ongoing under the BGMP: {see Section 3.3.4.2}.

because they were located within an active radi
were removed during the second phase of the n May 2013 and July 2013, when the

oil was disposed of off site and the excavations

radiological screening yard was inactiv
and 2014c). One soil stockpile, totaling 75 cubic
ed of off site (ERRG, 2011).

pottion of Parcel D-1, including Gun Mole Pier, South Pier,
ites 313/313A/322, and a portion of the storm drain and sanitary

sewer and storm drain lines (Shaw-Eavireosmentab-do-Jtofrastietirednes, 2014a). Phase I included
radiological remediation and surveys of the remainder of Parcel D-1 (i.e., the southern portion of Parcel D-1)

(Gilbane Federal, 2018a). Hoth phases of radiclogical remediation are complete. However, the Tl history

raises the potential for radicactive objects to be encountered at a portion of Parcel D-1. and the Navy is

proposing ICs related to radionuchides m thus area. The ICs for radionuclides will be defined in a

fortheoming addendum o the LUC RD for Parcel I3-1.

Durable covers, consisting of a combination of repaired and newly constructed asphalt pavement covers,
existing building foundations, and riprap stabilization, have been constructed over the Phase I portion of
combination of crack treatment, patching, and thin asphalt overlays to restore the integrity of the cover. A

new asphalt pavement cover, consisting of 4 inches of aggregate base course overlain by 2 inches of
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asphaltic concrete, was installed over areas of the site where existing asphalt pavement was nonexistent or
unrepairable. Existing concrete building foundations were restored by sealing cracks and patching openings
to prevent access to the underlying soil. Degraded sections of the existing seawall were stabilized by
installing riprap-filled gabion baskets in the void spaces adjacent to the seawall prior to constructing the
asphalt pavement cover over the areas. A durable cover consisting of 1 foot of riprap overlying a layer of

filter fabric was constructed over several small areas of eroded soil near the ends of the piers.

During Phase II, durable covers are-planned-to-bewere recently constructed over the remaining portion of
Parcel D-1 in the same manner as during Phase 1 described above, in accordance with the Parcel D-1
Remedial Action Work Plan (RAWP) (CB&I Federal Services LLC, 2014 and 2016). The RACE for the

Phase I durable covers was beine prepared at this time this report was published,

3.3.4.2. LTM and Maintenance Activities
Durable Cover Maintenance and IC Compliance

tepstruction-of-the-Fareel-I-1-durable-covers-is-currently ai-a-ACR - has-not-been

published-at-this-time—Heowever-an-O&MPlan-was-dev -deseribes-the-lenglong-
led in the Q&M Plan for Parcel D-1

that are similar to those described for

term maintenance requirements
(APTIM, 2018a). The Q&M Plan includes i

Parcels B-1 and B-2 {see Section 3.3.2.2).

an-has-pet-been-formaty-nplemented-for of the
Aprid 2018 report (APTIM, 2018d4), The durable

evaluate the direction and gradient of groundwater flow and sampling and analysis of COCs at varying
frequencies. Periodic monitoring reports are published that describe the monitoring results and compare

the results to the RGs to verify the RAOs for groundwater are being met.

For Parcel D-1, the COCs identified in groundwater are arseniemetals and VOCs. The list of specific

was discontinued at most monitoring wells because concentrations were less than the RGs and were stable
or decreasing (CE2-Kleinfelder IV, 2012b). After 2012, the monitoring program continued to include the
analysis of metals, as well as the analysis of VOCs at one monitoring well at Parcel D-1. In May 2017, no
COCs exceeded their respective RGs at Parcel D-1 (Trevet, Inc., 20185a).
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The current monitoring program includes semiannual collection of groundwater samples, for analysis of
metals, from three monitoring wells (IRI7TMWI3A, IR22ZMWI16A, and IR55MWO02A) near the San
Francisco Bay margin. These wells are monitored to ensure that COCs in groundwater do not migrate to
San Francisco Bay at concentrations that adversely impact ecological receptors. Additionally, a
groundwater sample is collected for analysis of VOCs from one monitoring well (IR71MW20A) to monitor

VOC concentrations in the IR-71 East plume.

MNeWith two isolated exceptions (silver in July 2008 and lead in September 2015}, no COCs have been

reported at concentrations exceeding their respective RGs or TLs in groundwater since 2004 (Trevet, Inc.,

accordance with the RAMP (ChaduxTt, 2011d) and subsequent modifications made under the BGMP.

3.3.5. Parcel D-2

3.3.5.1. RA Activities and Implementation of ICs

The ROD for Parcel D-2 was finalized in August 2010 (Navy;
action was necessary for Parcel D-2. Radiological remed
TCRA (Navy, 2006). In total, 1,988 linear feet of trench a

approximately 45 cubic yards of soil was disposed

D concluded that no further

n wag performed in 2009 as part of a basewide

34 cubic yards of soil were excavated;
1s LLRW (TtEC, 2011¢). One radiologically
impacted building (Building 813) was screened

reviewed to determine if current site conditi

mformation).

3.3.5.2. LTM and Maintenanc

No LTM and maintenance
ownership to the OCI

3.3.6. ParcelE

3.3.6.1. RA Activities and Implementation of ICs

The RD for Parcel E was started in 2014 and included several pre-design investigations, the last of which

was completed in 2015._In addition, a reatability study was implemented at IR-03 (in 2013 and 2014) to

evaluate NAPL treatment using in-sity thermal remediation O8TRY and n-situ sobdilicationystabilization

{(I88) technologies. The studies were conducted within the IR-03 NAPL zone to assess the ability of each

technology to achieve the RAOs and provide the information necessary for the full-scale R (Cabrera
Insight Joimt Venture ICHV] and CDM Snuth, 2016a).

Avprosimately 2,453 sallons of NAPL was mobilized and recovered during opsration of the ISTE system

which operated for 153 davs over an approximate 1,900-square-foot area that extended to 23 fect bgs, The

study demonstrated that ISTR technology was able to remove significant volumes of NAPL, but also

identified inefhiciencies of the ISTR svstern that would need to be accounted for during full-scale RD. The
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IS8 study consisted of injecting reagents and homogenizing the subsurface soil to create five overlapping

columns., Approximately 1,350 cubic feet of sol was mixed as part of the ISS studv. Phvsical testings

demonstrated that ISS would significantly reduce the mobility and leaching of NAPL from the highly
saturated mobile NAPL zone (CUV and CDM Smith, 2016b),

In the analvsis provided in the RD), ISS was identified as the better technology for addressing NAPL and

achieving the RAOs based on effectiveness, implementability, sustainability, and cost. Accordingly. the

1S5 was sclected for full-secale NAPL treatment within the mobile NAPL zone at IR-03. The Navy

published the Final RD Package for Parcel E, which describes the basis of design for the final remedy, in
April 2018 (Construction Engineering Services, LLC [CES], 2018a). The remedy components for each

contaminated medium are described below.

= Soil, Soil Gas, and Shoreline Sediment: The selected remedy
sediment consists of (1) removal and disposal of contaminat
Tier 1, Tier 2, and TPH locations®) that contain nonradioa

il, soil gas, and shoreline
selected areas (referred to as
cals (including metals, SVOCs,
_as separation and disposal of

portions of the steam and fuel line system; (3) const
soil over future open space areas; (4) construction o

w0il gas; (6) soil gas monitoring at VOC
-use redevelopment areas where VOCs are
inated shoreline sediment and installation of

0 remaining contaminants in shoreline sediment;

=  NAPL at IR-03: The s¢lécted remedy for NAPL at IR-03 consists of (1) removal or treatment of
the NAPL source at IR-03, (2) construction of a below-ground barrier to limit migration of NAPL
and contaminated groundwater into San Francisco Bay, (3) treatment of VOC and TPH
contamination in groundwater through injection of a biological amendment, (4) MNA, and
(5) ICs to restrict specific land uses and activities.

= Radiologically Impacted Media: The selected remedy for radiologically impacted media
outside of IR-02 and IR-03 consists of (1) decontamination or dismantling and offsite disposal of
radiologically impacted structures; (2) excavation and offsite disposal of radiologically impacted
storm drain and sanitary sewer lines and soil from adjacent impacted areas; and (3) survey and

3 Tier 1 locations contain COCs at concentrations greater than 10 times the RGs. Tier 2 locations contain COCs at concentrations
greater than 5 times the RGs. TPH locations contain TPH (commingled with CERCLA-regulated chemicals) at concentrations
exceeding the petroleum source criterion (3,500 milligrams per kilogram).

4 These chemical groups comprise the Tier 1, Tier 2, and TPH locations proposed for removal. Dioxins and furans are not
included in this list because these chemicals are not found at concentrations greater than 5 times the RGs.
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obtain unrestricted release of buildings, former building sites, and radiologically impacted areas.
The selected remedy for radiologically impacted media at IR-02 and IR-03 consists of (1) a
radiological scan of the entire area to a depth of at least 1 foot; (2) separation and disposal of
materials and soil with radiological contamination found during the surveys; (3) construction of a
2-foot-thick soil cover to prevent exposure to remaining contaminants (the soil cover at IR-02 and
IR-03 would also include a demarcation layer to mark the boundary between the existing surface
and the soil cover); (4) ICs (specific to radionuclides) to restrict specific land uses and activities;
and (5) monitoring of groundwater to demonstrate, consistent with the findings of previous
radiological investigations, that radionuclides are not present in groundwater at activity levels that
are both statistically significant and pose an unacceptable risk to human health and the
environment.

Figure 8 identifies the locations of the major remedy components at Parcel E. Radinlogical remediation at

Parcel T began under a basewide TCRA (Navy, 2006}, and this pr 5 radiclogical work is currently

being reviewed 1o determine if current site conditions are compli

huther information). Additional radiclogical remediation wil

Parcel E will be implemented in phases. At the time this
prepared for the first two phases of the RA, and RA |

following paragraphs briefly describe the planned activities ¢ the first three phases of the RA.

Phase 1 RA for Parcel E

The Phase 1 RA for Parcel E will consist of the fol g

r 1, Tier 2, and TPH locations (except for

Investigate and clpse remaining portions of the steam and fuel line system to address potential
sources of contamingti

groundwater at inland plumes using injected biological nutrients (or
potentially a mixture of biological nutrients and ZVI) to accelerate the breakdown of VOCs to
less toxic compounds

The Phase 1 RA also includes excavation of VOCs in vadose zone soil at two locations (IR-04 and south
of Building 406) that are adjacent to planned excavations at Tier 1, Tier 2, and TPH locations. The Phase 1
RA also includes plans for installing an SVE system to address VOCs in the vadose zone under Building
406. However, contingency excavation may be implemented under Building 406 if the structure is
demolished as part of the redevelopment process and the contingency excavation can be coordinated with
the planned excavation south of Building 406. The Phase 1 RAWP for Parcel E was started in 2017, and
the Draft RAWP was-submittedis planned for submittal in Janslate 2018-LAPTIM 20186,
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Phase 2 RA for Parcel E

The Phase 2 RA for Parcel E, which focuses on IR-03, will consist of the following activities:

#  Treat mobile NAPL at IR-03 via

= Construct a slurry wall surrounding nonmobile NAPL and related groundwater contamination at
[R-03

=  Remove and dispose of contaminated material (that contains NAPL and soil with elevated
concentrations of TPH) on the bay-side of the slurry wall at IR-03

= Construct shoreline protection features at IR-03

The Phase 2 RAWP for Parcel E was started in 2017, and the draft RAWP is expected to be published in
September 2018.

Phase 3 RA for Parcel E
The Phase 3 RA for Parcel E will consist of the following acti

= Remove and dispose of contaminated soil in Tie
to) the proposed shoreline protection

= Construct a slurry wall along the shorel

was not completed at the time the fourth five-year

review was published. The rema nclude final radiological remediation and surveys

and construction of durable covers
Future RA Work
Future RA activities will wing activities:

= Perform radiological surveys and remediation in structures, former building sites, and buried

storm drain and sewer lines (located outside of IR-02 and IR-03) that were not completed during
previous TCRA

#  Implement corrective actions to ensure that previous radiological survevs and remediation

{completed during the TCRA) are compliant with the RAQs

®  Perform radiological surveys and remediation throughout IR-02 and IR-03 that include
(1) scanning the entire area for radioactivity to a depth of at least 1 foot; (2) separating and
disposing of materials and soil with radiological contamination found during the surveys; and
(3) constructing a 2-foot-thick soil cover that includes a demarcation layer to mark the boundary
between the existing surface and the soil cover
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= Construct durable covers (consisting of either asphalt or soil) throughout Parcel E to prevent
exposure to remaining contaminants in soil (the soil cover at IR-03 and the northwest portion of
IR-02 would also include a protective liner to minimize water seeping into contaminated soil)

atiesiCs, consisting of land use and activity restrictions that

will be incorporated into deeds and CRUPs at the time of transfer, are currently being developed for Parcel
E to prevent exposure to areas where potential unacceptable risk is posed by COCs in soil, soil gas, and
groundwater and by radionuclides in soil. The LUC RD for Parcel E addresses the ICs and-land-use
eatrietions-required by the ROD (CES, 2018b). The IC performance objectives will be met by site-access

3.3.6.2. LTM and Maintenance Activities

The LTM and maintenance program will be detailed in the post-con:
will be implemented following completion of all RA constructi

the only monitoring activity currently performed in Parcel E, as

in the Final FS Report (ERRG, 2012b).
The Navy is currently developing a RAMP fo will define the LTM requirements and,

when finalized, be incorporated into the BGMP.

some metals, PCBs, and pesticide

groundwater samples are analyze Parcel E to demonstrate that they are not present in

tatistically signiticant and pose an unacceptable risk to human

2011band 2012¢; Trevet, Inc

to evaluate the direction and gradient of groundwater flow and sampling and analysis of COCs at varying

. The BGMP includes periodic monitoring of groundwater elevations

frequencies. Periodic monitoring reports are published that describe the monitoring results.

At Parcel E, the BGMP includes collection of groundwater samples from 27 wells for analysis of COCs,
including metals, VOCs, SVOCs, pesticides, PCBs, TPH, MNA parameters (including dissolved gasses,
total organic carbon, anions, and alkalinity), silica, and radionuclides (including cesium-137, radium-226,
and strontium-90). Currently, groundwater elevation measurements are collected at 68 wells at Parcel E-2

wells on a regular basis using data-logging pressure transducers (Trevet, Inc., 2017a). Metals (copper,
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Annual monitoring will continue at Parcel E until the RAMP is finalized, at which point the LTM
requirements will be incorporated into the BGMP.

3.3.7. Parcel E-2

3.3.7.1. RA Activities and Implementation of ICs

The RD for Parcel E-2 was started in 2012 and included two pre-design investigations, the last of which
was completed in 2013. The Navy published the Final RD Package, which describes the basis of design
for the final remedy, in August 2014 (ERRG, 2014f). The remedy components for each contaminated

medium are described below.

®  Soil and Shoreline Sediment: The selected remedy for soil and shoreline sediment consists of
cted areas that contain

TPH) at concentrations
materials and soil with

(1) removal and disposal of contaminated soil and sediment i

nonradioactive chemicals (including metals, SVOCs, PCB
exceeding risk-based levels, as well as separation and di
radiological contamination found in these areas; (2)
and disposal of radiologically contaminated mat

s; (4) construction of a durable cover
nstruction of a durable cover consisting

overlying geocomposite drainage layer) over upla
consisting of a 4-foot soil cover over w
of riprap revetment along shoreline are

= Landfill Gas: The selected re
landfill gas to prevent it from g
gas concentrations to track tk
restrict specific land use

e Parcd E 2 boundary, (2) monitoring of landfill
e landfill gas treatment system, and (3) ICs to

Figure 9 identifies the locatic or remedy components at Parcel E-2. The RA at Parcel E-2 is being

implemented in phases. At the time this report was prepared, the first phase of the RA had been completed,
the second phase of the RA was being implemented, and the RAWP for the third (and final) phase of the
RA was being prepared. The following paragraphs briefly describe the three phases of the RA.

Phase 1 RA for Parcel E-2

The Phase 1 RA for Parcel E-2 consisted of the following activities:

=  Remove and dispose of contaminated soil and sediment in hotspot areas

®  Install a slurry wall along the Parcel E-2 shoreline (referred to as the “nearshore slurry wall”)

The Phase 1 RA for Parcel E-2 was initiated in 2014 and was completed in 2017 (Gilbane Federal, 2018d).

Approximately 39,004 bank cubic yards of contaminated soil was excavated, screened, and removed from
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the hotspot areas. In addition, approximately 5,324 bank cubic yards of soil and debris was excavated prior
to installation of the nearshore slurry wall, and another 3,499 bank cubic yards of material was trenched
during installation of the slurry wall. In total, 49 10-cubic-yard roll-off bins of LLRW were generated
during the project, and 99 radioactive commodities were recovered and removed. Approximately
1,237 linear feet of nearshore slurry wall was installed to prevent groundwater located bayward of the

landfill waste from contacting surface water in San Francisco Bay.

Phase 2 RA for Parcel E-2

The Phase 2 RA for Parcel E-2 consists of the following activities:

®  Excavate soil, shoreline sediment, and solid waste and consolidate it on site

®  Perform radiological surveys throughout Parcel E-2 and separa
with radiological contamination found during the surveys

nd dispose of materials and soil

= Install foundation layer for soil cover over all of Parce
®  [nstall shoreline revetment

= Install slurry wall along the western boundary (referred to as the “upland slurry

wall™)
The Phase 2 RA for Parcel E-2 was initiated in 28 d for completion in 264-8early 2015.
Phase 3 RA for Parcel E-2

The Phase 3 RA for Parcel E-2 w

constructed to offse wetlands at Parcel E-2 and other areas at HPNS)

= Install cover vegetation

The Phase 3 RAWP for-Parcel-BE-2—was-started—n-201F—and-the-Praft-BAWE-was submitted in
February-2017Decenber 2018 (KEMRON Environmental Services, Inc., 2018):}, and RA construction will

start in 2019,

3.3.7.2. LTM and Maintenance Activities

The LTM and maintenance program will be detailed in the post-construction O&M Plan for Parcel E-2 and
will be implemented following completion of all RA construction activities. Monitoring activities are
currently conducted on an interim basis for several components of the remedy and include monitoring of
methane gas, inspection and maintenance of the interim landfill cap, and monitoring of stormwater

discharge. Additionally, groundwater monitoring is performed as part of the BGMP.
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Methane Gas Monitoring

Landfill gas is monitored on a monthly basis under the Interim Landfill Gas Monitoring and Control Plan
(MCP) (ITSI and Tetra Tech EM Inc. [TtEMI], 2004). The purpose of landfill gas monitoring is to verify
the gas collection and control system is preventing landfill gas from migrating beyond the Parcel E-2
boundary and is effectively reducing emissions of methane and nonmethane organic compounds (NMOCs)
in accordance with the RAOs. Monitoring results between 2013 and 2018 indicated that all methane and
NMOC concentrations were less than their corresponding action levels, except for a methane exceedance
at one monitoring location during March 2015 (CKY, Inc., 2014a, 2014b, 2014c, 2014e, 20141, 2015a,
2015b, 2015¢, 2015d, 2015¢, 20151, 2015g, 20153, 2016a, 2016b, 2016¢, 2016d, 2016e, 2016f, 2016g,
20161, 20165, 2016k, 20161, 2017a, 2017b, 2017¢, 2017d, 2017e, 2017e, 20171, 2017h, 20171, 2018a, and

2018b). In response to the March 2015 exceedance, active gas extraction was initintedconducted for

approximately 1 week and-fole

level {2.5 percent methane by volume). The current landfi

landfill gas exiraction and treatment svstem to be construe

Landfill Cap Inspection and Maintenance

Inspection and maintenance of the interim landfi
Plan (TtEMI, 2003b). The plan describes the p

landfill cap. The plan also includes em

potential fire hazards and prevent the growth of large
shrubs and trees whose v penetrate the cap. General site inspections are performed
quarterly to assess the ¢ondition of vegetation growth on the cap, verify that no erosion or settlement of the
soil cover has occurred, sence of burrowing animals in the soil cover, and ensure that all
components of the cap are fu properly. Vegetative cover inspections are performed semiannually
to ensure that vegetation growing on the interim cap is sufficient to prevent soil erosion without damaging
the underlying geosynthetic membrane, and to assess the need for mowing vegetation on and adjacent to
the cap. Maintenance activities performed during this five-year review period include mowing the
vegetative cover twice per year and routinely filling animal burrows. Results of the O&M inspections
(CKY, Inc., 2014d, 20151, 2016h, and 2017g) confirm that the interim landfill cap is being properly

maintained in accordance with the O&M Plan. O&M of the interim landfill cap was suspended 1n 2017

when Phase 2 RA construction began in the area. The Phase 2 RAWP for Parcel BE-2 (CB&I Federal

Services LLC, 2016b) identifies procedures to be followed during construction to mainiain the integrity of

the interim landfill cap (which will be integrated into the final cover svstem to be constructed during the
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Stormwater Discharge Monitoring

Compared with the flat-lying terrain at most other HPNS areas, Parcel E-2 has more vertical relief—ranging
in elevation from about 30 feet above msl to sea level at the shoreline. Consequently, there is an increased
potential for erosion and sediment transport by flowing stormwater. During implementation of the Phase 1
and Phase 2 RA activities completed at Parcel E-2 to date, stormwater monitoring and management has
been performed in accordance with the RAWPs (ITSI Gilbane Company, 2014a; CB&I Federal Services
LLC, 2016b). Following completion of the RA, stormwater monitoring at Parcel E-2 will be performed in
accordance with the RAMP (ERRG, 2014f).

Groundwater Monitoring

The RAOs for groundwater at Parcel E-2 were established based on COCs and COECs, potential receptors
312). In Parcel E-2, the COCs in
pesticides, PCBs, and TPH. Due

and exposure scenarios, and human health and ecological risk (Navy

groundwater are metals (including hexavalent chromium), VOCs, S

groundwater does not appear to have been impacted by r
However, since Parcel E-2 required an RA for

radionuclides to verify the conclusions of the ra

2012¢; Trevet, Inc., 2017a). Th

analysis of metals, VOCs, SVOCs, PH, ammonia, cyanide, and radionuclides (including

Of'the 17 wells, 16 wells are sampled semiannually and 1 well

TPH consistently exceed their respective Ths and RGs in

Currently, groundwater eleva asurements are collected on a regular basis at 24 wells at Parcel E-2
using data-logging pressure transducers (Trevet, 2017a). The BGMP includes periodic monitoring of
groundwater elevations to evaluate the direction and gradient of groundwater flow and sampling for various
COCs at varying frequencies. Periodic monitoring reports are published that describe the monitoring results

and compare the results to the RGs to verify the RAOs for groundwater are being met.

and subsequent modifications made under the BGMP.

3.3.8. ParcelF

A ROD for Parcel F has not yet been published:, but is expecied to be completed in 2019, Post-ROD RA

and LTM and maintenance activities will be discussed and evaluated in future five-year review reports.
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3.3.9. Parcel G

3.3.9.1. RA Activities and Implementation of ICs

The Navy published the Final RD Package for Parcel G, which describes the basis of design for the final
remedy, in October 2010 (ChaduxTt, 2010¢). The Final RD package was revised in January 2011 to include
an updated LUC RD (ChaduxTt, 2011b). The remedy components for each contaminated medium are

described below.

®  Soil and Soil Gas: The selected remedy for soil and soil gas consists of (1) excavation of soil hot
spots and removal of soil stockpiles where COC concentrations exceed RGs; (2) construction of a
durable cover consisting of a minimum 2-inch-thick existing asphaltic concrete pavement
restored by installation of an asphalt seal coat or asphaltic concrete overlay (in areas with
repairable existing pavement); (3) construction of a durable covgr, consisting of 2 inches of
asphaltic concrete placed over new or existing aggregate b urse (in areas with heavily
degraded existing pavement); (4) restoration of cracks angd ations in building foundations;
(5) soil gas surveys to evaluate vapor intrusion risks and
activities or ARICs; and (6) ICs to restrict specific |

= Radiologically Impacted Me
consists of (1) decontaminati

sewer lines and soil from adj
of buildings, form

remedy components at Parcel G. Completion of the RA activities

of the soil stockpiles at Parcel G were removed as part of initial

removal actions or RA activi were conducted in the vicinity of the stockpiles. An RA to remove
soil hot spots and the remaining stockpiles was conducted between August 2010 and May 2011
(ERRG, 2011). A soil gas study was completed in 2013 (SES, 2013); results from the study were used to
evaluate potential risk to human health via vapor intrusion and to assess the need for ARICs for VOC
vapors. Construction of the durable covers was performed between January 2013 and July 2013

(ARCADIS U.S., Inc. [ARCADIS], 2014a).

The pre-ROD groundwater treatability study included an assessment of the risks posed to human health and
the environment from metals and VOCs in five separate groundwater plumes within Parcels D-1 and G
(Alliance, 2010). Three of these plumes (known as the IR-09 North, IR-09 South, and IR-33 plumes) are
present entirely within Parcel G, and two of the plumes (known as the IR-71 West and IR71 East plumes)
are present in both Parcels D-1 and G. The treatability study concluded that two plumes required treatment
with ZVI to address VOCs in groundwater, including TCE at the IR-09 North plume and chloroform at the
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IR-71 West plume. The risk assessment completed during the treatability study demonstrated that the other
plumes (including the IR-33 plume) did not require treatment to address metals or VOCs in groundwater.
To treat the two VOC plumes, approximately 148,000 pounds of ZVI was injected into 97 groundwater
injection points in IR-09 and IR-71 between October and December 2008, prior to the publication of the
ROD. A post-injection groundwater and soil vapor assessment was conducted between December 2008
and April 2009 to verify the effectiveness of the ZVI treatment (Alliance, 2010). A pickling vault located
at IR-09 was removed in 2010 to address elevated concentrations of chromium VI in groundwater, and
approximately 31,000 pounds of ZVI was placed in the excavation following the removal (TtEC, 20104%a).
Based on the treatability study risk assessment results, concentrations of metals in groundwater do not pose
a potential risk to future construction workers at Parcel G and do not exceed criteria for protection of
ecological receptors in San Francisco Bay (Alliance, 2010). Post-ROD groundwater monitoring for VOCs

and metals is currently ongoing under the BGMP: (seg Section 3.3.4.23

In total, approximately 66 loose cubic yards of soil was excava wo hotspot areas in Parcel G to
address lead and PAH contamination. The excavated soil

were backfilled with clean imported soil (ERRG, 2011).

An asphalt cover was constructed over all exteri
consists of a combination of restored areas of t
asphalt pavement was repairable) and n : alt pavement (in areas where the existing asphalt
pavement was heavily degraded). asphalt was restored, when possible, by either applying an

asphalt seal coat or installing a 2 te overlay. New asphalt pavement, consisting of

2 inches of asphaltic concrete n aggregate base course, was installed over the portions of

Parcel G where the histozi ger was not present at or near the ground surface. Drainage
features such as swales i 1s, catch basins, and storm drain pipes were incorporated into the

asphalt cover to convey s

Concrete building foundations concrete pads were restored by filling cracks and penetrations with non-

shrink grout to prevent access to the underlying soil (ARCADIS, 2014a).

Radiological remediation at Parcel G began in 2007 (under a basewide TCRA [Navy, 2006451} and
continvedwas completed in 2011 as part of the RA. In total, 50,688 cubic yards of soil was removed from
23,166 linear feet of sanitary sewer and storm drain lines; approximately 2,828 cubic yards of soil was
disposed of off site as LLRW. Nine radiologically impacted buildings (351, 351A, 364, 365, 366, 401,
408, 411, and 439) and one former building site (317/364/365) were screened and remediated (TtEC,

2011b). All radiological work is currently being reviewed to determine if current site conditions are

compliant with the RAOss {see¢ Section 6.1.6 for further information,
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Land use an

v restrictions were designed to limit exposure of future landowners or users of the
property to hazardous substances and to maintain the integrity of the remedy. The &:b&-abiestivesland use
and activity restrictions will be met by controlling access to the property. until the time of transfer. The
land use and activity-and-land-use restrictions described in the LUC RD Report (ChaduxTt, 201 1b) will be

incorporated into the Quitclaim Deed and evenant-to-Restrict-Use-ot- PropertyCRUP and will take effect

upon transfer to the OCII and issuance of those documents.

3.3.9.2. LTM and Maintenance Activities

Long-term maintenance requirements are described in the O&M Plan for Parcel G (ARCADIS, 2014b) and
a letter amendment to the O&M Plan (Navy, 2015b). The O&M Plan includes inspection items that are
similar to those described for Parcels B-1 and B-2 (see Section 3.3.2.2).

Durable Cover Maintenance and IC Compliance

Quarterly inspections were conducted in October 2013, Febr
during the first year of the post-RA O&M period (ARCADIS,

inspections of Parcel G in 2015 (i.e., the second year of

ly 2014, and November 2014

the Navy did perform informal inspections and mai o ensure the integrity of the remedy

components. An annual inspection was co d in 2016 during the third year of O&M
(ARCADIS, 2016) and an annual inspection was
(EJV, 2018a). In 2017, O&M activities were

Section 3.3.1.2.

Throughout the first 4 years of L

remain intact and in good co

inspections generally concluded that the remedies
are functioning as intended. Minor issues encountered included
several small areas of ver due to weed growth through the cover, ponded water
accumulating in high-traf c olated areas of cover settlement due to contractor activities. The
damaged asphalt cover was ired in @ach area by removing weeds (if present), preparing the subgrade, and
installing asphalt or concrete p o restore the cover. A drainage pipe was installed in the area where the
asphalt cover was damaged by excessive ponding to prevent future damage due to ponding. All items were

addressed in a timely manner and in accordance with the O&M Plan (ARCADIS, 2014b).

In 2014, 2015, and 2017, the Navy conducted inspections to verify compliance with the ICs applicable to
Parcel G. The inspection reports certify that the ICs-related-te-tand-use-and-astivity-restrictions are being
implemented in accordance with the LUC RD (ChaduxTt, 2011b).

Groundwater Monitoring

For Parcel G, the COCs in groundwater are metals and VOCs. The list of specific metals and VOCs is
presented in the ROD (Navy, 2009b). Groundwater monitoring is conducted throughout HPNS under the
BGMP (CE2-Kleinfelder JV, 2011b and 2012b; Trevet, Inc., 2017a). The BGMP includes periodic

monitoring of groundwater elevations to evaluate the direction and gradient of groundwater flow and
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sampling and analysis of COCs at varying frequencies. Periodic monitoring reports are published that
describe the monitoring results and compare the results to the RGs to verify that the RAOs for groundwater

are being met.

At Parcel G, the BGMP includes collection of groundwater samples from four wells for analysis of VOCs
(with three wells sampled semiannually and one well sampled biennially). Carbon tetrachloride,

chloroform, and PCE have historically exceeded their respective RGs in Parcel G groundwater-¢, but recent

concontrations (from March 2018) indicate decreasing concentration trends (Trevet, Inc., 2018%¢). In

2012, monitoring of chromium VI was discontinued from the BGMP because the concentrations were an
order  of  magnitude less than the TL  and  were  stable or  decreasing
(CE2-Kleinfelder JV, 2012b).

The Navy conducted an investigation in August 2017 to evaluate whe FAS are present in groundwater
at IR-09 within Parcel G as a result of historical uses (Trevet, I

of two sites at HPNS {(slong with IR-10 in Parcel B-1: se

donitoringb). IR-09 was one

21 with past uses {(Le., metal

groundwa‘f; AL IR-0% monitoring wells
or PFAS compounds, including PFOA,
1 PFAS compounds by EPA Method 537
A and IRO9P0O40A) at concentrations
oring wells at concentrations less than
etected in two monitoring wells IROOMW62A

_of 70 ng/L. PFBS was detected in two monitoring

finishing) that indicated the potential for PEFAS to be pre
IROSMWG61A, IROOMW62A, and IROOMW3 1A were-
PFOS, combined PFOA and PFOS, PFBS, and an additi
Modified. PFOA was detected in two monitori
less than the FSC of 70 ng/L.. PFOS was detecte
the FSC of 70 ng/L.. Combined PFOA

S

wells (IRO9P040A and IROIMW
the PFAS groundwater investi

PFBS were less than the
data, v
IR-09 has not been affecte ]

“s during the PFAS groundwater investigation. Based on available

groundwater at

Between 2013 and 2016, the BGMP at Parcel G included quarterly measurements of groundwater elevation
at 20 wells. Since 2017, groundwater elevation measurements have been collected on a regular basis at

20 wells at Parcel G using data-logging pressure transducers (Trevet, 201 7a).

Current monitoring of the Parcel G wells will continue in accordance with the RAMP (ChaduxTt, 2011b)

and subsequent modifications made under the BGMP.

3.3.10. Parcels UC-1 and UC-2

3.3.10.1. RA Activities and Implementation of ICs

The Navy published the Final RD Package for Parcels UC-1 and UC-2, which describes the basis of design
for the final remedy, in December 2010 (ChaduxTt, 2010e). The remedy components for each

contaminated medium are described below.
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8  Soil and Soil Gas: The selected remedy for soil, sediment, and soil gas consists of
(1) construction of a durable cover consisting of a 2-foot soil cover over vegetated slopes in
Parcel UC-2; (2) construction of a durable cover consisting of new or repaired asphaltic concrete
for roadways in Parcels UC-1 and UC-2; (3) conducting soil gas surveys to evaluate potential
vapor intrusion risks and assess the extents of the ARICs for VOC vapors; and (4) ICs to restrict
specific land uses and activities.

= Groundwater: The selected remedy for groundwater consists of (1) MNA for VOCs in
groundwater in Parcel UC-2 and (2) ICs to restrict specific land uses and activities.

= Radiologically Impacted Media: The selected remedy for radiologically impacted media
consists of (1) decontamination or dismantling and offsite disposal of radiologically impacted
structures; (2) excavation and offsite disposal of radiologically impacted storm drain and sanitary
sewer lines and soil from adjacent impacted areas; and (3) survey and obtain unrestricted release
of buildings, former building sites, and radiologically impacted

along Fisher and Spear Avenues to establish a co

features were also constructed to impr onveydiice of stormwater off site. Groundwater monitoring

cov nstruction, and drainage features were included in

adies were completed in 2013 and 2014 (SES, 2013;

the construction to convey storm w
ERRG, 2014g); results fror

of the RA. In total, 20,680 ¢
storm drain lines; approximately 876 cubic yards of soil was disposed of off site as LLRW (TtEC, 2011a).

ds of soil was removed from 6,407 linear feet of sanitary sewer and

One radiologically impacted building (819) at Parcel UC-1 was screened and remediated (TtEC, 2011a).
All radiological work is currently being reviewed to determine if current site conditions are compliant with

the RAOs: {see Section 6.1.6 for further information).

3.3.10.2. LTM and Maintenance Activities
Durable Cover Maintenance and IC Compliance

Long-term maintenance requirements are detailed in the O&M Plan for Parcels UC-1 and UC-2
(ERRG, 2013d). The O&M Plan includes inspection items that are similar to those described for
Parcels B-1 and B-2 (see Section 3.3.2.2).

IEJV-4804-0000-86860009 3-37

ED_004747_00002555-00048



Section 3 Response Action Summary

The Navy conducted quarterly inspections and maintenance events for remedies in Parcels UC-1 and UC-2
in January, April, July, and October 2013 (ERRG, 2014a). The inspection frequency was reduced to
semiannually following the first year of LTM and maintenance. Inspections and maintenance were performed

semiannually in April and October 2014 during the second year of LTM and maintenance (ERRG

(ERRG, 26454201 5¢).  The QGHOCH’s developer performed inspection and maintenance events in
Parcels UC-1 and UC-2 in 2016 and 2017 (Geosyntec-Gensuttants:2846a-Albion Joint Association, 2017 and
234662018) in  accordance with the Risk Management Plan for Parcels UC-1 and UC-2

(Geosyntec Consultants, 2015}-but-the-MNev-has-ne-recorg-of- %ﬁ%@qum}t inspeston-and-maintonante

eventss), Inspectlons and maintenance

of the covers »}f@»ﬁ»ﬁ{»}W»H»}g»»ﬂl}%»»«’:S’n{»}lﬁf}l%{»l(»)ﬂ»»(»}Z{»'»»%‘i:‘i»}’{f%l’»}ﬁ»Q(»)H&'{»H&%‘El@ﬂ»

conjunction with the 201¥ annual inspection and maimntenangee 1

remain intact and in good condition and they are fun i intended. Minor issues encountered

included minor damage to the asphalt cover due to hea k traffic, contractor activities, and weed

+included minor maintenance items such as
n sidewalk seams, and minor asphalt repairs
3 20151 Geosyntec-Albion

Joint Association, 2017 and /,Q 18).
with the O&M Plan (ERRG

inducted inspections to verify continued compliance with the ICs

he mspec‘uon reports certlfy that the ICs rals

assumed responsibility for maintaining the durable cover remedies, per fonnmg the EHEIC mspcctions, and

submitting annual O&M reports to the FFA signatories. During preparation of this five-year review, the

durable covers in Parcels UC-1 and UC-2 were observed to be severely damaged due to redevelopment

construction activities_that, as discussed in Section 5.3 ds., were performed in

accordance with an approved Risk Management Plan (Geosyntec Consultants, 20151 A subsequent

Groundwater Monitoring

No groundwater monitoring wells are at Parcel UC-1; consequently, no groundwater monitoring is
conducted at Parcel UC-1 under the BGMP. For Parcel UC-2, the COCs in groundwater are chloroform
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and carbon tetrachloride (Navy, 2009d). This property has been transferred to the Gity-and-County-of
San-Franeisee0OCH; however, the Navy continnes to monitor groundwater under its BGMP
(CE2-Kleinfelder IV, 2011b and 2012¢;
Trevet, Inc., 2017a). The BGMP includes quarterly monitoring of groundwater elevations to evaluate the
direction and gradient of groundwater flow and sampling and analysis for COCs at varying frequencies.
Periodic monitoring reports are published that describe the monitoring results and compare the results to

the RGs to verify the RAOs for groundwater are being met.

The ROD for Parcel UC-2 identified natural attenuation as the remedy for VOCs in groundwater
(Navy, 2009d). Groundwater samples are collected from one monitoring well (IRO6MWS56F) at
Parcel UC-2 for analysis of VOCs (carbon tetrachloride and chloroformj-sretals,-and MMA-parameters

A and MNA parameters. Carbon tetrachloride and chloroform have not been reported at this well singe

regular monitorme was started 1 2011 (Trevet, Ine., 2018¢),
conducted in 2010 did not identify any risk to human health from i
of the identified groundwater plume. Historically, no COCs exi

ally, a soil vapor investigation

ion via vapor intrusion in the area

3.3.11. Parcel UC-3

construction of a durable cover consisting of asphalt and
concrete surfaces ing to Redevelopment Block MU-3 on the eastern portion of

within Parcel UC-3; (4) soil gas survey at the IR-56 plume area and at soil areas impacted by
selected SVOCs and TPH to evaluate the effectiveness of excavation remedies; (5) parcel-wide
soil gas survey to determine the reduction or retention of the designated ARIC; and (6) ICs to
restrict specific land uses and activities.

®=  Groundwater: The selected remedy for groundwater consists of treatment of groundwater
VOCs by injection of an organic compound, MNA, and ICs.

= Radiologically Impacted Media: The remedy for radiologically impacted media consists of

excavation and offsite disposal of radiologically impacted sewer and storm drain lines.

Figure 13 identifies the locations of major remedy components at Parcel UC-3. RA activities in Parcel UC-3

began in October 2016 and were are substantially complete.Fhe-Navy-implemented-soil-groundwater-and

soit-gas-remedies-as-part-of an-RoA-that-was-completed in QeteberNovember 2017, The activities completed

IEJV-4804-0000-86860009 3-39

ED_004747_00002555-00050



Section 3 Response Action Summary

under the RA included hotspot excavation, installation of durable cover, and a soil gas survey. These activities
are documented in the RACR (Gilbane264+7 Federal, 2018¢).

In total, 783 cubic yards of contaminated soil was excavated from three hotspot areas in Parcel UC-3 to
address metals {copper and lead), SVOCs, and TPH. In total, approximately 1,200 tons of soil was
transported and disposed of at an offsite facility during the Parcel UC-3 RA.

Approximately 47,000 square feet of pavement was repaired, and another 47,000 square feet of new
pavement was installed in Parcel UC-3. New pavement consisted of 4 inches of aggregate base course
overlain by 4 inches of asphaltic concrete. Existing infiltration trenches, which capture and remove surface

water from the surrounding paved areas, were integrated into the durable cover.

The active soil gas survey involved collection of soil gas samples fi

{ three soil gas monitoring probes

installed as part of the RA. The results of the survey revealed that ggsidual benzene contamination in soil

near groundwater well IR74AMWO1A is generating soil gas tha v exceeds the designated soil gas

hazards.

The steam line closure component of the selecte

previous site investigations with no

investigations had identified waste g

The groundwater remedy nted as part of the RA because historical and current TCE

concentrations in grou

ume have not exceeded the RG since monitoring began in 1996

and have not exceeded tt

vapor intrusion criterion since the end of 2009 (Amec Foster Wheeler, 2016a).

Radiological removals were 1
the issuance of the ROD. In tota

sanitary sewer and storm drain lines; approximately 789 cubic yards of soil was disposed of off site as

2009 and completed in 2011, under a basewide TCRA and prior to

, 18,024 cubic yards of soil was removed from 18,363 linear feet of

LLRW (TtEC, 2012b). All radiological work is currently being reviewed to determine if current site

conditions are compliant with the RAOs: {sce Section 6,1.6 for further information).

3.3.11.2. LTM and Maintenance Activities
Durable Cover Maintenance and IC Compliance

Long-term maintenance requirements

for
Parcel UC-3:

IEJV-4804-0000-86860009 3-40

ED_004747_00002555-00051



Section 3 Response Action Summary

{Gilbane Federal, 20186, The O&M Plan wall-primarily-addressincludes inspection items that are similar

1o those described for Parcels B-1 and B-2 (see Section 3.3.2.2)

Prior to finalizing the O&M Plan for Parcel UC-3 in July 2018, inspection and maintenance of the durable

wmewere performed as part of ¥€sthe B A construction activities that

o

covers aad

were documented in the RACR (Gilbane Federal, 2018¢). The Navy conducted post-RA inspections in

August and Sentember 2018

{Giilbane Federal, 20180, and future O&M activities will be aligned to match those described for IR-07/18

in Section 3.3.1.2.

Throughout the first vear of LTM and maintenance, nspeciions zenerally concluded that the remedies

rernain intact and in eoond condition and they are functioning as intended. During the Aueust and September

2018 inspections, extensive cracking was observed in areas where exisiife pavement was repaired during

the RA (Gilbane Federal, 20182). Repair activities are being coo with ather construction activities

in Parcel UC-3, and are expected to be completed by sarly 2018)

Groundwater Monitoring

The Navy monitored groundwater at Parcel UC-3 under it P (CE2-Kleinfelder JV, 201 1b and 2012¢;
Trevet, Inc., 2017a). Groundwater has been mo
(IR74AMWO01A) at IR-56 within Parcel UC-3.

monitoring well. The groundwater mo

monitoring activities associated wi
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Section 4. Progress Since Last Review

This section provides protectiveness statements and associated recommendations presented in the Third
Five-Year Review. This section also discusses the progress made toward addressing those

recommendations. The Third Five-Year Beview Report did not evaluate Parcels E and UC-3 because the

RODs were not complete at the time the report was finalized in November 2013, The Third Five-Year

Review Report did not provide a protectiveness statement for Parcel E-2 because the RA activities had not

beoun. Accordingly, this section focuses onlv on those areas {Le., IR-07418 and Parcels B-1, B-2. C. D-1,
D-2, G, UC-1, and UC-2} where RODs were completed and the RA b

was Dnalized in November 2013,

been initiated at the time the report

4.1. IR-07/18

The Third Five-Year Review Report included the foll
(TriEco-Tt, 2013b):

protectiveness statement for IR-07/18

“The remedy for the portion of Parcel B
health and the environment.

nd IR-18 is protective of human

Previous soil removals an
shoreline have achieved®
radionuclides, in sozl and se
for methane. "
margin do not

ipland areas and the revetment along the
ng exposure to contaminants, including
of the methane source has achieved the RAO
g ongoing groundwater monitoring along the bay
OCs at levels that would pose a risk to human health
7 j()rmance objectives specified in the amended ROD are
til the time of transfer to prevent potential exposure. The
- performance ob]ectzves through land use and actzwty

pmpe,ﬂﬂ at the time of transfer will eﬁ"ectzvely prevent exposure to C()CS and prevent
activities that could damage the integrity of the remedy following transfer of the property.”

The Third Five-Year Review Report did not present any issues or recommendations for IR-07/18
(TriEeo-Tt, 2013b). Accordingly, the Third Five-Year Review Report did not prompt any follow-up actions
at IR-07/18.

4.2. PARCELS B-1 AND B-2

The Third Five-Year Review Report included the following protectiveness statement for the remainder of
Parcel B (excluding IR-07/18), which was subdivided (in 2013) into Parcels B-1 and B-2 (TriEco-Tt, 2013b):
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Section 4 Progress Since Last Review

“The remedy for the remainder of Parcel B is expected to be protective of human health
and the environment upon completion. In the interim, remedial activities completed to date
have adequately addressed all exposure pathways that could result in unacceptable risks
in these areas.

The excavation and off-site disposal of soil was completed in 2010. Likewise, the
radiologically related portions of the remedy have been completed, and DTSC approved
an unrestricted release for radionuclides in the remainder of Parcel B (that is, excluding
Sites IR-07 and IR-18). Construction of the remaining components of the remedy,
including covers and revetment, operation of the SVE system at IR-10, and treatment of
groundwater at IR-10 are under way. During construction, potential risk posed by
exposure to contaminants in soil, soil vapor, or groundwater is controlled by access
restrictions. The effective implementation of IC performance objectives through land use
and activity restrictions incorporated into deeds and CRUPs at the time of transfer will
effectively prevent exposure to COCs and prevent activities that could damage the integrity
of the remedy following transfer of the property.”

The Third Five-Year Review Report identified an issue regarding; Iy concentrations in groundwater

within Parcel B-2 (at IR-26 wells IR2Z6MW49A and IR2Z6MWATA). Meétgury concentrations continue to

neisco bay via groundwater transport (TriEco-Tt, 2016).
avy is implementing in-situ stabilization of mercury to minimize
bay, as described in Section 3.3.2. The stabilization effort is currently
rted in a future RACR.

4.3. PARCELC

The Third Five-Year Review Report included the following protectiveness statement for Parcel C
(TriEco-Tt, 2013b):

“The remedy for Parcel C is expected to be protective of human health and the environment
upon completion. In the interim, remedial activities completed to date have adequately
addressed all exposure pathways that could result in unacceptable risks in these areas.

Soil excavation, groundwater treatment using lactate injection and SVE are underway.
Radiological removals are also underway. Construction of the remaining components of
the remedy (durable covers) will proceed after the radiological removals and excavations
have been completed. During construction, potential risk posed by exposure fo
contaminants in soil, soil vapor, or groundwater is controlled by access restrictions. The
effective implementation of IC performance objectives through land use and activity
restrictions incorporated into deeds and CRUPs at the time of transfer will effectively
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Section 4 Progress Since Last Review

prevent exposure to COCs and prevent activities that could damage the integrity of the
remedy following transfer of the property.”

The Third Five-Year Review Report did not present any issues or recommendations for Parcel C

(TriEeo-Tt, 2013b). Accordingly, the Third Five-Year Review Report did not prompt any follow-up actions
at .

4.4. PARCEL D-1

The Third Five-Year Review Report included the following protectiveness statement for Parcel D-1
(TriEco-Tt, 2013b):

“The remedy for Parcel D-1 is expected to be protective of human health and the environment
upon completion. In the interim, remedial activities completed #o date have adequately
addressed all exposure pathways that could result in unaccep risks in these areas.

n 2010. Groundwater

of two remaining
been completed.

During construction, potential risk posed by exposiiv
or groundwater is controlled by access restrictio
performance objectives through land us acti
and CRUPs at the time of transfer will ef
activities that could damage the integrity o llowing transfer of the property.”

The Third Five-Year Review Re
(TriEco-Tt, 2013b). Accordingly,
at Parcel -1,

nl any issues or recommendations for Parcel D-1

Leview Report did not prompt any follow-up actions

4.5. PARCEL D-2

The Third Five-Year Reviev

parcel was deemed to require no

not include a protectiveness statement for Parcel D-2, because the

her action following completion of radiological remediation.

4.6. PARCELG

The Third Five-Year Review Report included the following protectiveness statement for Parcel G
(TriEco-Tt, 2013b):

“The remedy for Parcel G is expected to be protective of human health and the environment
upon completion. In the interim, remedial activities completed to date have adequately
addressed all exposure pathways that could result in unacceptable risks in these areas.

The excavation and off-site disposal of soil and removal of soil stockpiles were completed
in 2010. Groundwater treatment using ZVI injection was completed at IR-09 and IR-71 in
2008. The radiologically related portions of the remedy have been completed, and DTSC
approved an unrestricted release for radionuclides in Parcel G. Construction of the
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Section 4 Progress Since Last Review

remaining component of the remedy (covers) is substantially completed. During
construction, potential risk posed by exposure to contaminants in soil, soil vapor, or
groundwater is controlled by access restrictions. The effective implementation of IC
performance objectives through land use and activity restrictions incorporated into deeds
and CRUPs at the time of transfer will effectively prevent exposure to COCs and prevent
activities that could damage the integrity of the remedy following transfer of the property.”

The Third Five-Year Review Report did not present any issues or recommendations for Parcel G

(TriEeco-Tt, 2013b). Accordingly, the Third Five-Yeuar Review Report did not prompt any follow-up actions

at Parcel 3.

4.7. PARCEL UC-1

The Third Five-Year Review Report included the following protectiveness statement for Parcel UC-1
(TriEco-Tt, 2013b):

adequately addressed all exposure pathways th
these areas.

to contaminants in soil. The radiologi
completed, and DTSC approved an unre
Plans for a soil vapor survey
objectives specified in the ROL

are i progress. The IC performance
v access controls until the time of transfer
lementation of IC performance objectives
corporated into deeds and CRUPs at the time
t exposure to COCs and prevent activities that could
v following transfer of the property.”

(TriEco-Tt, 2013b)._Acco
at Parcel UC-1,

4.8. PARCEL UC-2

The Third Five-Year Review Report included the following protectiveness statement for Parcel UC-2
(TriEco-Tt, 2013b):

“The remedy for Parcel UC-2 is expected to be protective of human health and the
environment upon completion. In the interim, remedial activities completed to date have
adequately addressed all exposure pathways that could result in unacceptable risks in
these areas.

Previous soil removals and durable covers have achieved the RAO of preventing exposure
to contaminants in soil. The radiologically related portions of the remedy have been
completed, and DTSC approved an unrestricted release for radionuclides in Parcel UC-2.
Concentrations of VOCs in groundwater are less than remediation goals or are decreasing.
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Section 4 Progress Since Last Review

During monitoring of natural attenuation, potential risk posed by exposure to
contaminants in soil, soil vapor, or groundwater is controlled by access restrictions. The
effective implementation of IC performance objectives through land use and activity
restrictions incorporated into deeds and CRUPs at the time of transfer will effectively
prevent exposure to COCs and prevent activities that could damage the integrity of the
remedy following transfer of the property.”

The Third Five-Year Review Report did not present any issues or recommendations for Parcel UC-2
(TriEeco-Tt, 2013b). Accordingly, the Third Five-Yeuar Review Report did not prompt any follow-up actions
at Parcel UC-2,
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Section 5. Five-Year Review Process

This section describes activities conducted in support of this Fourth Five-Year Review Report for HPNS.

5.1. COMMUNITY NOTIFICATION, INVOLVEMENT, AND SITE INTERVIEWS

Members of the BRAC Cleanup Team (BCT) were notified of the initiation of the five-year review process

at a meeting held on March 8, 2018. The members of the BCT were also interviewed to solicit their

feedback for this report and they were requested to review and co nt on the draft and-deaft-final

versisnsversion of this report.

through an email sent on April 1, 2018; at a community

notices published in local newspapers (San Francis wicle and San Francisco Bay View) in

Board) and San Francisco Department of Public

2, 2018, as part of the five-year review process.

Appendix B contains records of't

interviews are summarized

avy’s cleanup program by the regulatory agencies and the
achievement of cleanup, transfer, and redevelopment of the affected
parcels; and (3) increased workloads for regulatory agency representatives, resulting in delays in
document reviews.

= Community expectations that the regulatory agencies more actively oversee future Navy work
and be involved with developing the plans to address the radiological remediation issues to ensure
that work is performed appropriately.

®  The need for the Navy to increase its community involvement effort and ensure the transparent
exchange of information with the public.

®  The need for increased communication by the Navy at BCT meetings in advance of planning and
executing work to avoid general confusion and time spent by the regulatory agencies reviewing
documents, commenting on documents, and understanding the scopes and intent of the work.
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Section 5 Five-Year Review Process

®  Concerns about Navy document quality and responsiveness to comments on documents leading to
lengthy regulatory agency reviews and extensive comments.

®=  Dust generation and control during cleanup work activities.

Additionally, local community members were invited to participate in a survey on February 26, 2018,
regarding the status of cleanup activities conducted over the past 5 years. Appendix B contains records of

the survey responses. The most common issues and concerns raised in the surveys are summarized below.

= General lack of public trust in the adequacy of the cleanup work and how information on the
radiological issues has been communicated.

= Concerns over losses in property value caused by the discovery of the radiological cleanup issues,
the effect of delays in redevelopment on the community’s growth and value, and whether it is
safe to live in Parcel A.

The need for the Navy to act quickly to address the radiolg leanup issues and communicate

public review of the draft Fourth Five~-Year Rev

public review related to the protectiveness determin

reviewers guestioned how the radiolog] comsidered “protective” in lght of the

Y

ata.  Sections 6 and 7 accuratelv state that the
els B-1.B-2.C, -2 B G UC-1T, UC-2 and UC-

questions regarding the validity o

radiclogical data identilied in repo

3 were deemed unreliable, and ¢

in the RODs are imples response 1o these comments, the profectiveness statements

in Nection 8 were revi y better address the status of the radiological remediation and ensure consistency

with EPA (2012a) suidant

5.2. DOCUMENT AND DATA REVIEW

As part of this five-year review, documents and data related to remedy implementation were reviewed for
each parcel. The reviews primarily focused on (1) documents and data that provide information on the
technical and regulatory considerations that led to remedy selection and implementation, (2) documents
that demonstrate remedy completion, and (3) documents and parcel-specific data that demonstrate the

remedies continue to be protective of human health and the environment.

The types of documents reviewed include those focused on remedy implementation, maintenance, and
monitoring, such as RDs, LUC RDs, RAMPs, RAWPs, RACRs, O&M Plans, post-construction O&M
reports, soil vapor investigation reports, SVE progress reports, groundwater treatment progress reports, and

BGMP reports, including semiannual groundwater monitoring reports.
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Section 5 Five-Year Review Process

The types of data reviewed to assess remedy performance include:

= Soil confirmation sampling data collected following hotspot excavation remedies
= Soil gas data collected during soil gas investigations

= Qualitative remedy performance data presented in O&M inspection reports

®  SVE data collected as part of SVE remedy monitoring

= Groundwater treatment data collected to evaluate performance of in-situ groundwater treatment
remedies

®  Groundwater data for metals and VOCs collected as part of MNA and L'TM remedies

The Navy has completed an extensive review of the radiological remediation documents and data as part
tion of data and has identified the

re resurveying for radionuclides

of its evaluation of the potential contractor manipulation and/or falsi
areas {within Parcels B-1, B-2. C. D-2 B G, UC-1, UC-2 and UC

is required to address all issues discovered during the Navy’s

1y available information on the
status of the review and discoveries made by the Navy wer
year review. Section 6.1.6 details the Wavy’s findings v

5.3. SITE INSPECTIONS

The Navy conducted site inspections for this
inspections was to review and documen t site
the remedial systems. Site access
Appendix C contains the site ins associated photographic logs that document the

observations made during th

st remedies at IR-07/18 and Parcels B-1, B-2, C, G, and UC-3.

ed cover remedies in Parcels UC-1 and UC-2, which have already

The inspection focused
At the time of the inspect
been transferred to the &i

San-FraneiseoCH, were in disrepair due to redevelopment

construction activities that are bgirig performed in accordance with an approved Risk Management Plan

(Geosyntec Consultants, 2015). In accordance with the LUC RD (ChaduxTt, 2010e), iplementation of

the procedures in a Risk Management Plan (that is approved by the FEA signatories) allows for construction

activities to be performed in a manner that remains protective of human health and the environment, The

roadways in Parcels UC-1 and UC-2 were damaged as a result of heavy truck traffic associated with
construction within the new Hunters Point Artist Parcel-and-they-will-be-reprired-upen-the-¢ o
eurrent-constuction-aetivities., As aresult, these covers could not be inspected—Gbservations-made-duriag

the-site-nspeetipns-indisated In Janvary 2018; however, a subsequent ingpection verified that the co

have since been restored. These observations indicate that the durable cover remedies at all sites wer

operating properly and successtfully.

The soil cover at IR-07/18 was observed to be in good condition with no evidence of settlement, erosion,

bulges, or cracks. All slopes appeared stable, and the cover vegetation was well established. Minor holes
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Section 5 Five-Year Review Process

(typically 2 to 5 inches in diameter) that did not appear to extend far below surface were observed. The
holes would not endanger the effectiveness of the soil cover, which is at least 3 feet thick within the
radiological ARIC and at least 2 feet thick in other areas. The shoreline revetment was observed to be in
good condition, with some sand refilling the bayward areas of the revetment toe. The small asphalt cover

at the northeastern corner of IR-07 was observed to be in good condition._As described in Section 3.3.1.2,

the Navy performs resular inspections of the durable cover at IR-07/1¥%, and noted deficiencies are

addressed i a timelv manner and in accordance with the O&M Plan (ERRG, 20124}

The soil cover in Parcel B-1 was observed to be in good condition with no evidence of settlement, erosion,
bulges, or cracks. All slopes appeared stable, and the cover vegetation was well established. The asphalt
cover and building foundations across Parcels B-1 and B-2 were observed to be in good condition, with
only minor damage caused by weed growth at seams in the asphalt cover. Swales were intact and free of

major debris. The shoreline revetment was observed to be in ggod condition. As described in

ywers at Parcels B-1 and B-2. and
i the O&M Plans {(ERRG, 2016

Nection 3.3.2.2, the MNavy performs resular inspections of the dura

noted deficiencies are addressed in a timely manner and in aceo

debris. The shoreline armoring area near the entr

Az described in Section 3.32.3.2, the Navy perforr pections of the durable cover at Pareel

wner and in accordance with the &M Plan

The asphalt cover and building found s across Parcel G were observed to be in good condition, with
only minor damage cause at seams in the asphalt cover. Swales were intact and free of

the Navy performs regular inspections of the durable cover

at Parcel G, and noted defie n a timely manner and in accordance with the O&M Plan

{ARCADIS, 2014b),

The newly installed asphalt cover in Parcel UC-3 was observed to be in good condition, with el
svnersome damage caused by frequent traffic on the roadway surface. The Q&M program-for-Parest- B~
-hasnotbegun yel-but- the first-inspection-and repair eventis expeeted-to-ooeurwithin the next-few - meonths:
e he infiltration trenches in the roadway shoulder were

intact and free of major debris. _As described in Section 3.3.11.2, the Navy performed the first post-RA

inspection of the durable cover at Parcel UC-3 in August 2018, and noted extensive cracking in ayeas where

isting pavement was repaired during the RA.  Repair activities are being coordinated with other

construction activities in Parcel UC-3, and are expected to be completed by sarly 2019,

Monitoring well surface completions observed during the site inspections were found to be in good

condition. Meniterng-wels-areThe Interior of each monitoring well is regularly inspected during the

semiannual groundwater sampling events, and wereincludes spection of the condition of well casings,
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lids, locking caps, and labels. Anv damage that affects the integrity of the monitoring well 1s repaired ina

timely manner. Semiannual groundwater monitoring reports summarize the condition of the monitoring

wells and describe maintenance actions (as anppropriate). Based on a review of the most recent semiannual

groundwaier monitoring reports, the interior of each well was generally observed to be in good condition.
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Section 6. Technical Assessment

Three questions are examined in the technical assessment to evaluate whether the completed remedies at

HPNS are protective of human health and the environment:

= Question A: Is the remedy functioning as intended by the decision documents?

®  Question B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the
time of the remedy still valid?

= Question C: Has any other information come to light that
protectiveness of the remedy?

call into question the

Srination and data summaries

owing sections provides a framework
for the protectiveness statements that are provided in on 8. The technical assessments and
protectiveness statements relate to remedies th ented and demonstrated to be complete

at the time of this five-year review.

6.1. QUESTION A

Each type of remedy imp ' evaluated to determine whether it is functioning as designed.

when making the determination about each remedy:

= Whether the RA continues to operate and function as designed

= Whether cleanup levels are being achieved or are on a path to be achieved in a reasonable time
frame

= Whether containment is effective, if applicable

= Whether opportunities exist to improve the performance and/or reduce costs of monitoring,
sampling, and treatment systems
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System O&M (if applicable):

®  Whether operating procedures, as implemented, are working in a manner that will continue to
maintain the effectiveness of the remedy

= Whether frequent equipment breakdowns or changes indicate a potential issue affecting
protectiveness

= Whether large variances in O&M costs could indicate a potential remedy problem

Implementation of ICs and other measures (if applicable):

®  Whether ICs are in place and are proving to be effective in preventing exposure

®  Whether access controls (e.g., fencing and warning signs) are i
effective in preventing exposure

lace and are proving to be

®  Whether other actions (e.g., removals) necessary to ensurg mmediate threats have been

addressed are complete

The responses to Question A are discussed below for each remedy»component, most of which have been

implemented at multiple parcels. Only remedy components | ve been implemented and demonstrated

to be complete are evaluated in this technical ass

6.1.1. Excavation and Offsite Disposal of Soil

Are the hotspot excavation rem

functioning as intended by the de

cingsite-wide risk as intended in Parcels B-1, B-2, C, D-1, E-2, G,

ncluded the collection of confirmation samples to demonstrate

acceptance criteria. Permanent removal of soil that poses an unacceptable exposure risk, in combination
with the durable cover remedies described in Section 6.1.2, effectively achieves the RAO of preventing
exposure to organic and inorganic chemicals in soil at concentrations greater than RGs. No opportunities
for optimization or early indicators of potential problems were identified for the hotspot excavations during

this review.
System O&M: Not applicable.

Implementation of ICs and other measures: Section 6.1.2 discusses implementation of the ICs to

addresses exposure to remaining contaminants in soil and sediment.
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6.1.2. Durable Covers

Are the durable cover remedies implemented in IR-07/18 and Parcels B-1, B-2, C, -1, G, UC-1, UC-2,
and UC-3 functioning as intended by the decision documents? YES

RA Performance: Published documents, site inspections, and communication with personnel knowledgeable

about the sites indicate that the durable covers, as required by the RODs, were implemented properly and are
on upland areas and along the shoreline have been shown to effectively contain and prevent exposure to
remaining organic and inorganic chemicals in soil and sediment. The proper function of the durable covers
effectively achieves the RAO of preventing exposure to organic and inorganic chemicals in soil at
concentrations greater than the RGs. In Parcels UC-1 and UC-2, where durable covers have been

» implemented and monitored in

compromised by redevelopment work, construction activities are bei

accordance with an approved Risk Management Plan that complies w plicable ICs. No opportunities for

, UC-1, UC-2, and UC-23

Jo-coversin Paree
syment.  Regularly scheduled
t all durable covers within the post-
‘of the covers has been effective. Minor
eed growth or heavy traffic, animal burrows in soil
and breaches of the perimeter fence, have not
's are generally consistent from year to year and are
g as the current configurations of the durable cover remedies

wwedwere observed

Consultants, 2015} and included festoration of the durable covers-will-eomply-with, In Parcel UL-3, the

Heable-Odchd-PlanMNavy performed the Hrst post-RA inspection of the durable cover in August 2018,

and noted extensive cracking in areas where existing pavement was repaired during the RA; repair activities

are being covrdinated with other construction activities and are expected o be completed by early 2018,

Implementation of ICs and Other Measures: The IC performance objectives specified in the RODs for

IR-07/18 and Parcels B-1, B-2. €. I3-1, G, and UC-3 are being met by access restrictions (that relatewil]

5 5. Overall access to HPNS is restricted by
manned, restricted-access checkpoints. Access to most sites and parcels is additionally controlled by
fencing and signs at the site. Access controls will not be required in the future following the completion of

redevelopment activities. The effective implementation of #--performanse-objestives](Cs, through land use
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and activity restrictions incorporated into deeds and CRUPs at the time of transfer, will effectively

preventiimit exposure of property users to &63sharardous substances following transfer of the property.

At Parcels UC-1 and UC-2, which were transferred to the OCH in late 2015, redevelopment construction

activities are implemented and monitored in_accordance with an approved Risk Management Plan

{Geosyntee Consultants, 2015).

The Navy and the OCI perform annual inspections to verify compliance with the ICs designated by each
site’s or parcel’s LUC RD. The inspection reports certify that the ICs related-to-land-use-and-astivity

6.1.3. SVE

Are the SVE remedies implemented in Parcels B-1 and C functioning as intended by the decision

documents? YES. The source of the VOC mass in the vadose zo

eing reduced by SVE. However,
ieterogeneous soil at HPNS.

2address soil and sroundwater
C is to reduce the source of the VOC

mass in soil. The SVE technology was prescribe els B-1 and C as long as operations are

efficient (i.e., mass removal is cost effeg

cels B-1 and C were constructed and operated in

operation and optimization plans.

in Parcels B-1 and C is ongoing. Operations are monitored and

removal efficiency. Optimization measures include system

modifications to improve op formance, pulsed and cycled operation of extraction wells, targeted

operation of SVE wells in t as of highest contaminant concentrations, optimization of vacuum
pressures to control radii of influence and minimize water entrainment from the SVE wells, and passive air

venting to address stagnation points. The mass removal achieved to date is summarized below.

= Approximately +&:321.7 pounds of VOCs (predominantly TCE) has been removed from IR-10 in
Parcel B-1.

Area 1 in Parcel C.

®  Approximately 1.47 pounds of VOCs (predominantly PCE and TCE) has been removed to date
from A+eadAreas 3, 4, and § in Parcel C.

6 and 7 in Parcel C.
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= Approximately 2422 pounds of VOCs (predominantly PCE and TCE) has been removed to date
from Area 8 in Parcel C.

Despite proper system operation and optimization, SVE treatment has achieved a limited reduction in the
contaminant source to date in all active treatment areas within Parcels B-1 and C. SVE operations have
revealed the systems are operating in diffusion-limited conditions, which reduces the efficiency of mass
removal and results in long rebound times. SVE operations in Parcels B-1 and C are characterized by rapid
declines in soil gas concentrations upon initiation of SVE system operations, followed by long
rebound/equilibration periods where soil gas ultimately approaches initial concentrations, indicating that
transport of the VOC mass from soil to soil gas is limited by a slow rate of diffusion. Soil at HPNS is primarily
artificial fill composed of low-permeability heterogeneous silts and clays with gravel and debris. The slow

transport rate of VOC mass from low-permeability soil has limited the VOC mass removed to date.

This review has determined that SVE, although being implemented cordance with the RODs and RDs

monitoring. The effective implementation of ¥
restrictions incorporated into deeds and CRUPs

at the time of transfer, will effectivel j Are of property users to GOzshazardous substances

following transfer of the p

The Mavy performs an

RIy. The inspection repc

6.1.4. In-Situ Groundwater Tréatment

Are the in-situ groundwater remedies implemented in Parcels B-1 and C functioning as infended by the

decision documents? YES

RA Performance: In-situ groundwater treatment remedies have been implemented in Parcel B-1 (IR-103%
and), Parcel C (RU-CI, RU-G2~R4-C4, and RU-C5), and Parcel & (IR-09 and IR-71). Published

documents indicate that the in-situ groundwater treatment remedies, as required by the RODs, were

implemented properly. Additional treatment is planned for ens-o e-ob-the-BsRU-C1, RULC2, RU-

potential problems were identified for the in-situ groundwater treatment remedies during this review.
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System O&M: Performance monitoring of the groundwater treatment remedies is currently being
performed under the BGMP and will continue to occur until the RAOs are met at each plume. Monitoring

and reporting costs are generally consistent from year to year and are not anticipated to change significantly.

Implementation of ICs and Other Measures: The IC performance objectives specified in the RODs are

prevent potential exposure to groundwater. Well installation and groundwater use are restricted. The

effective implementation of --performance-eobjestivesiCUs, through land use and activity restrictions

implemented in accordance with the LUC RDs.

6.1.5. MNA and LTM of Groundwater

Are the MNA and LTM remedies in IR-07/18 and P B-1, B-2, C, D-1, G, UC-2, and UC-3

s in groundwater are currently being implemented
. MNA for VOCs in groundwater at Parcel UC-3

was specified in the RD, but pre-

were unnecessary at Parcel

Published documents 1 and LTM remedies are being implemented appropriately and

in accordance with the R s. The MNA and LTM remedies §

as intended. Data collect
attenuation rates of COCs in g water and allowing for data comparisons to RGs and well-specific TLs.

Monitoring data collected to date have not identified anv concentrations trends that warrant additional

action to epsure protection of human and ecological receptors. However, as described 1o Section 6.1.4,

performance monttoring of the previous groundwater treatment at Parcels B-1 and € is ongoing and

additional treatment is planned in Parcel €. Also, performance monitoring at IR-26 (Parcel B-2) is ongoing

1o track mercury concentrations in sroundwater following recent treatment using mn-sity stabilization.

MNA and LTM are implemented under the BGMP. The program is reviewed and optimized regularly. No
opportunities for further optimization or early indicators of potential problems were identified for the MNA

and LTM remedies during this review.
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System O&M: MNA and LTM remedies are currently performed under the BGMP and will continue to
occur until the groundwater RGs are met. Monitoring and reporting costs are generally consistent from

year to year and are not anticipated to change significantly.

installation and groundwater use are restricted. The effective implementation of Ho-perfonnanee
objectivesiCs, through land use and activity restrictions incorporated into deeds and CRUPs at the time of

S

transfer, will effectively prewentlimit exposure of property users to &&86shazardous substances following

transfer of the property. At Parcels UC-1 and UC-2, which were transferred to the OCH in late 2015,

redevelopment construction activities are inwlemented and moniwored in accordance with an approved Risk

Management Plan (Geosyntee Consultants, 2015,

1 the ICs designated by

fiy-tad-use-and-activity

6.1.6. Radiological Surveys and Remediv

] tmplémented in IR-07/18 and Parcels B-1, B-2,
v intended by the decision documents? YES (for
D-2, E, G, UC-1, UC-2, and UC-3).

Are the radiological surveys and rem
C, D-1,D-2,E, G, UC-1, UC-2, a
IR-07/18 and Parcel D-1); NO (fo;

rt the completion of radiological surveys and remediation in
B-2, C, D1, D-Z, E, G, UC-1, UC-2, and UC-3. In January 2018, the Navy

the radiological survey and remediation work completed to date

was & Hable because of manipulation and/or falsification of data by one of

~

its rad1010g1ca1 remediation coritractors. isedfadiological data-swere identified in reports
associated with Parcels B-1, B-2, C, D-2, E, G, UC-1, UC-2, and UC-3: were desmed unreliable, The Navy

is currently in the process of plavsing

implementing corrective actions {L.e.. refesting) to ensure the

radiological remedies specified in the RODs are implemented as intended. ¥While the corrective actions are

implemented, controls will vemain in place to prevent exposure to potential radiological contaminants in

structures and soil, Overall access to HPNS is restricted by manned. restricted-access checkpoints. Access

1o most sites and parcels is additionally controlled by fencing and siens at the site, In addition, access is

restrigted to structures where radiological remediation 15 inconplete. Lastly, durable covers {as discussed

n Section 6. 1.2 are in place and are being maintained o prevent potential exposure to remaining chemicals

in soil,
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The radiological remedies that have been successfully completed and are functioning as intended are

described below.

= Radiological surveys removals were completed in 2010 at IR-07/18. A MARSSIM Class 1
survey has been completed for the entire surface of IR-07/18, and the top 1 foot of soil was
remediated to levels specified in the Amended ROD to ensure a radiologically clean surface
before the cover remedy was applied. The constructed cover over the portion of IR-07/18 (within
the radiological ARIC) prevents exposure to radionuclides in accordance with the RAOs. CDPH
completed further surface scans at IR-07/18. CDPH concluded that there was no evidence or
indication of radiological health and safety concerns based on surface gamma radiation in the
surveyed areas of IR-07/18 ¢cBPH-26134H(COPH, 2013,

®  The Phase 1 and 2 radiological TG RAremediation has been completed at Parcel D-1;-and-the

pacted buildings, structures,
torm drain and sanitary sewer

regulatory agencies, will

evaluate the additional data collected {during retestin 1t suidance to ensure the radiological

remedies are protective of human health,

in IR-07/18 and throughout Parcel D-1
&M HBlanPlans (ERRG, 2012d; APTIM, 2018a).

ified professionals have verified that all durable covers

within the post-construction O&

effective. Minor issues enc

n year to year and are not anticipated to change significantly as
long as the current config
ARIC.

durable cover remedies are maintained within the radiological

radiologicalbyreleased:

Implementation of ICs and Other Measures: The IC performance objectives that relate to preventing

potential exposure to radionuclides within the radiological ARIC in IR-07/18 are being met by access
restrictions. The site is currently, and will remain, enclosed by a perimeter fence with locked gates until
transfer to the OCIL. The durable covers are inspected and maintained in accordance with the O&M Plan
CBREGH-20126-and(ERRG, 20124} 1o prevent contact with underlying soil. The activity and land use
restrictions described in the LUC RD Report (ChaduxTt, 2010a) will be incorporated into the Quitclaim

Deed and tevenant-to-Restriet-Yse-of-PropertyCRUP and will take effect upon transfer to the OCII and
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prevertlimit exposure of property users to &&Gshazardous substances followmg transfer of the property.

ICs for radionuclides are @W&%&eacmg gvaluated for a pomon of Parcel D-1:-8s

for Parcel D 1 to define those ICs and th01r area of applicability.

The Navy performs annual inspections to verify compliance with the ICs designated by each parcel’s
LUC RD. The inspection reports certify that the ICs reks b fot
implemented in accordance with the LUC RDs.

s-are being

6.2. QUESTION B

Are the exposure assumptions, toxicity data, cleanup levels, and RAQOs used at the time of remedy

selection still valid?

EPA’s guidance document for five-year reviews identifi considered in evaluating

emain valid (EPA, 2001). Arcas of

whether the assumptions made at the time of remedy

consideration include:
Standards and To Be Considered (TBC) Criteri

®  Whether standards identified , promulgated standards, and/or changes in TBC

Risk Assessment Methods:

= Whether risk assessment methodologies or guidance have changed in a way that could affect the
protectiveness of the remedy

Exposure Pathways:

= Whether current or reasonably anticipated future land use on or near the site has changed or may
change in the near future (including redevelopment or changed resource use)

= Whether human health or ecological routes of exposure or receptors have been newly identified
or changed in a way that could affect the protectiveness of the remedy

®  Whether there are newly identified contaminants or contaminant sources leading to a
potential/actual pathway not previously addressed by the remedy

IEJV-4804-0000-86860009 6-9
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®  Whether there are unanticipated toxic byproducts or daughter products of the remedy not
previously addressed by the decision documents

®  Whether physical site conditions or the understanding of these conditions have changed in a way
that could affect the protectiveness of the remedy

Expected Progress Toward Meeting RAOs:

®  Whether the remedy is progressing as expected toward meeting the RAOs

= Whether new site conditions (e.g., discovery of new contaminants) impact the RAOs and remedy
protectiveness

Five-year review guidance (EPA, 2001) indicates that the question of interest in developing the five-year

review is not whether changes have occurred but rather whether changes call into question the

protectiveness of the cleanup action. The following sections evalu ch of the above considerations.

6.2.1. Changes in Standards and TBC Criteria

The Navy evaluated the ARARSs established in the ROD:
B-2), C, D-1, D-2, E, E-2, G, UC-1, UC-2, and UC-3. No
or action-specific ARARs established in the RO i

the remedies.

B (i.e., IR-07/18 and Parcels B-1 and
es to chemical-specific, location-specific,

that would bear on the protectiveness of

vere 1den

6.2.2. Changes in Toxicity and ant Characteristics

Soil and Groundwater: The Na

contaminant characteristics

n soil and groundwater toxicity criteria and other

protectiveness of the re
are the primary risk dri
are arsenic, benzo(a)pyren
TCE, PCE, and VC.

The RGs established in the ROD for the primary risk drivers in soil and groundwater at Parcels B, C, D-1,
G, UC-1, UC-2, and UC-3 were selected based on a comparison of the COC-specific risk-based
concentration (RBC), the laboratory practical quantitation limit (PQL) based on standard EPA analytical

methods, and the Hunters Point ambient level (HPAL) for satursilyv-secuwrring-chemisalsa broad group of

metals, The RBCs were calculated based on a target excess cancer risk level of 1 x 10 and target noncancer
HI of 1, consistent with the exposure pathways and assumptions used in the parcel-specific HHRAs to
assess risks. Fable-15Table 16 provides the soil RGs identified in the RODs for the primary COCs, and

Changes to toxicity criteria have occurred since the signing of the RODs. These changes are observable as
differences between the ROD RBCs and current risk-based values developed by EPA and CalEPA DTSC.
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Current risk-based values were obtained from EPA’s Regional Screening Level (RSL) Tables (EPA, 2018)
and DTSC’s HHRA Note Number 3 (DTSC, 2018). The toxicity values used to calculate RSLs are selected
using a hierarchy of toxicological sources, with the Integrated Risk Information System as its primary
source. For most chemicals, DTSC endorses the values listed in the EPA RSL tables. However, some
values listed in the EPA RSL tables differ significantly from values calculated using CalEPA toxicity
criteria and risk assessment procedures. DTSC-modified screening levels (DTSC-SLs) are used in
conjunction with the EPA RSLs to evaluate chemical concentrations in environmental media at California
sites and facilities. Note that the DTSC-SLs are derived at a target risk level of 1 x 10 and a target hazard
quotient (HQ) of 1 as are the EPA RSLs. Fable-15Table 16 shows a comparison of current risk-based
values for soil to the RGs listed in the RODs.

For groundwater, risk-based values were based on the groundwater to indoor air exposure pathway (i.e.,

vapor intrusion). Fable-16Table 17 shows a comparison of ROD R d current EPA Vapor Intrusion
Screening Levels (VISLs). The VISLs are based on default resid
exposure scenarios, a target cancer risk level of one per millj

1.0.

onresidential (i.e., commercial)

d a target noncancer HQ of

For some of the COCs in soil and groundwater, the RG wa d on the laboratory PQL because the RBC
was below the PQL at the time of the ROD.
laboratories aremay be able to achieve lower PQ
pared to PQLs listed in the ROD. In present-day

dance with the DoD Quality Systems Manual for

current analytical limits of quantitation

terminology, the PQL is referred to a5 ¢

Environmental Laboratories and t
the LOQ is higher than an RBC

detection limit, can be us

As shown in T

based screening levels and
some levels were nearly the same. Although some changes to the toxicity criteria and to laboratory-specific
limits have occurred, these changes do not affect the protectiveness of the remedies because RBC for the
primary risk drivers remain within the risk management range. Additionally, protectiveness will be
maintained as long as ICs preventing exposure remain in place and ongoing monitoring continues until
COC concentrations in soil and groundwater are at such levels to allow for unrestricted use and exposure

at the time when the future property owner proposes to terminate those ICs.

Emerging chemicals (PFAS compounds) were added to the analytical suites for groundwater sampling
activities in IR-10 (Parcel B-1) and IR-09 (in Parcel G) in August 2017. Concentrations of PFOA, PFOS,
combined PFOA and PFOS, and PFBS were less than their respective FSCs during the PFAS groundwater

investigation. Based on available data, groundwater at IR-10 and in Parcel G has not been affected with
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PFAS. As a result, concerns regarding emerging groundwater chemicals do not call into question the

protectiveness of the remedies.

No new contaminants or contaminant sources in soil and groundwater originating from the sites have been
identified or detected during monitoring performed since the third five-year review. No unanticipated toxic
byproducts have been generated as a result of remedy implementation. The toxicity data used at the time

of the remedy selection are still valid.

Soil Gas: The Navy is implementing ICs to manage risk associated with soil gas within the ARICs defined
for Parcels B-1, B-2, C, D-1, E, G, UC-1, UC-2, and UC-3. In Parcels B-1 and C, the Navy is also

implementing active treatment (by SVE and ISB) to reduce the source contamination contributing to

elevated COC concentrations in soil gas. The regulatory agencies are currently reviewing and regvaluating

their methods for assessing vapor intrusion risk, as discussed furtd section $5.2.3 Fhere-have-been

changes-to-soil-gas-toxieity-oriterin-sinee-the-third-Hive-year rewvi changes may affect the Navy’s

methodology for developing preliminary soil gas action | 5) used in post-ROD soil gas

onsider agency congerns

v VOU vapors at Parcels

emorandum to the administraiive record
to the ARICs for VOO vapors. Fhe

SeAls-will-be-used-to-approps ARICs-for-each-parcel-prior-to-properir-transfer

Yatil-that-Hmesthe-Mawvyewd rative-ARIGs-originally-presented-in-the-ROBs-to

Since the RODs were signed and since the third five-year review was completed, EPA issued supplemental

guidance updating standard default exposure parameters for use on Superfund sites (EPA, 2014). Standard
default updates include the following:

Definition (units) Previous Value 2014 Value
Resident Skin Surface Area for Soil — Child (cm?) 2,800 2,690
Resident Skin Surface Area for Soil — Adult (cm?) 5,700 6,032
Worker Skin Surface Area for Soil — Adult (cm?) 3,300 3,470
Resident Soil Adherence Factor — Child (mg/cm?) 0.2 0.2
Resident Soil Adherence Factor — Adult (mg/cm?) 0.07 0.07
Worker Soil Adherence Factor — Adult (mg/cm?) 0.2 0.12
Adult Body Weight — Adult (kg) 70 80
IEJV-4804-0000-86860009 6-12
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Definition (units) Previous Value 2014 Value

Resident Exposure Duration (year) 30 26

Resident Exposure Duration — adult (year) 24 20
Notes:

cm? = square centimeters
kg = kilograms
mg/cm? = milligrams per square centimeters

Use of these updated default exposure parameters in place of the original values used in the risk assessments
for each of the parcels primarily results in increasing the RBCs for the adult receptors. The increase is not
significantly different from the values estimated in the original risk assessments. As such, EPA changes to

default exposure parameters do not affect the protectiveness of the remedies.

The Navy established preliminary SGALs in 2011, prior to the thi
The SGALs are “action levels” (not RGs) based on calculated vapor

during soil gas assessments conducted in each parcel. The

-year review (ChaduxTt, 2011g).
ion risks and COCs identified

to SGALs supersede the groundwater vapor intrusion ri

aken if results of soil gas surveys exceed
SGALs. Those actions may include ICs (e.g., a or engineering controls (such as a vapor
barrier) and would not necessarily prompt ad

“remediation goal.”

The method used for calculating i
and CalEPA (2005) methods used t

air cancer risk of 10%and a

“based concentrations for HPNS parcels. A target indoor
1 were used for calculating risk-based concentrations for indoor
air. These target canc 5 are consistent with the levels used to identify COCs in the
HHRAs for HPNS. L

indoor air are consistent wi

ure assumptions used to calculate risk-based concentrations for
in the HHRAs for HPNS.

To translate the risk-based concentrations for indoor air to risk-based concentrations for soil gas, the Navy
must make assumptions related to the attenuation and dilution of surface vapors through the vadose zone
and building floor slab. The attenuvation factors can be based on a model or on empirical data. Currently,
the Navy’s preliminary SGALs are calculated based on the generic attenuation factors provided in
CalEPA (2005) that were derived from the 1991 Johnson and Ettinger model (JEM) (modified to include
exposure time and air exchange rate in 2011) and generic attenuation factors provided by EPA (2002) that

were derived from empirical data.

The generic attenuation factors presented in CalEPA (2005) were derived from the JEM and are based on
the following assumptions: (1) a shallow source of vapors close to the building foundation, (2) relatively
permeable (sandy) soil, (3) limited exchange between indoor and outdoor air, (4) homogeneous vapor

concentrations underlying the building footprint, (5) constant source concentrations (e.g., no decrease in
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chemical concentrations over time through biodegradation), (6) under-pressurized buildings, (7) single-

story buildings, and (8) lack of lateral vapor transport.

The generic attenuation factors provided in EPA (2002} were derived using empirical data for 40 residences.
Shallow soil gas samples are defined as those collected either from directly below the foundation or from
depths less than 5 feet below the foundation level. Consequently, EPA identified an attenuation factor of
0.1 as generally reasonable upper-bound value for the case where soil gas is measured directly beneath a
foundation (i.e., subslab measurements) or where soil gas is measured at less than 5 feet below the
foundation level. Deep soil gas samples (i.e., samples collected from just above the water table or from
depths greater than 5 feet below the foundation level) represent a more direct measurement of the source
vapor concentration and are subject to less variability than is observed for shallow soil gas samples.

Therefore, EPA (2002) recommends an attenuation factor of 0.01 for sgreening deep soil gas results for

residential buildings. EPA (2002) does not specifically provide 1 mended attenuation factors for

nonresidential buildings; however, EPA (2010) recommended an tation factor of 0.001 for screening

deep soil gas results for industrial buildings at HPNS.

reening, the Navy may perform a second
tier evaluation to refine the SGALs. The secor uses modeled, site-specific attenuation
factors based on site-specific chemical and geot {odeling is performed using the most up-

to-date version of JEM at the time of th

factors have changed (HPA, 2015}, The EPA has proposed that the Navy cease to implement the second

tier evaluations to develop SGALs and exclusively rely upon the results of the first tier evaluations to

- « I gy e

redetine or reduce ARICs for ¥O&s-in-tha-futorg—The-MNav-istends-to-consider-a goney-oonee

The FPA has

also proposed that the generic attenation factor (for screening deep soil gas results Tor residential buildings)

areas-that-watl-berevsed-forhuman-habitation (see-Seelon 6225 VO vapors in the future,

be increased from 0.01 to 0.03, consistent with their 2013 euidance.

The Navy intends to consider agency concerns and reevaluate {ts approach to caleulating SGALs, which

may affect the ARICs for VOO vapors at Parcels B-1, B-2, -1, and G that were previously adiusted ina
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2014 memorandum to the administrative record (Navy, 2014cy. Appendix E evaluates how EPA’s

recommendations may affect the SGALs and the ARICs fur VOU vapors. Based on the information n

Appendix ¥, none of the potential changes to the ARICs for VOC vapors affect the current protectiveness

of the remedies at Parcels B-1, B-2. -1 and G,

6.2.4. Changes in Exposure Pathways

No new routes of exposure that could affect the protectiveness of the remedies have been identified. No
changes to site conditions that could result in increased exposure have been identified. No significant
changes to the risk assessment methodology have occurred that would affect the protectiveness of the
remedy. The vapor intrusion exposure pathway was considered during the risk assessments that were used

to support remedy selection.

ICs, including restrictive covenants regulating restricted land us stricted activities, and prohibited

levels that allow for unlimited use and unrestricted expos

these conditions has not changed in a way that could affer

Exposure assumptions developed in the HH

expected reuses. The fotureHPNS redevelopme

implementation of the 2010 redevelopm G, the OCII prepared a feasibility assessment that

ing health-based regulatory standards to determine

restrictions, based on the recom sendations of the feasibility assessment (Navy, 2017). Otherwise, no changes

to site conditions or expected reuses that could result in increased exposure have been identified. The exposure

assumptions used at the time of the remedy selection are still valid.

6.2.5. Expected Progress Toward Meeting RAOs

The remedies are progressing as expected, except for the SVE remedies in Parcels B-1 and C and
radiological remediation in Parcels B-1, B-2, C, D-2, E, G, UC-1, UC-2, and UC-3. Soil removal and
containment remedies are functioning as intended to prevent contact with soil and sediment. Groundwater
treatment remedies are in progress and being monitored to evaluate their long-term performance. MNA
and long-term groundwater monitoring remedies are being implemented to gather the data necessary to

track the attenuation of chemicals over time.
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SVE remedies currently being implemented in Parcels B-1 and C are minimally effective at reducing the
VOC source contamination due to the diffusion limitations inherent to site soil at HPNS. The inefficiency
of the SVE technology reduces the long-term effectiveness of the treatment technology. Because the SVE
technology is not a cost-effective means of removing VOC contamination from the vadose zone in
Parcels B-1 and C in advance of implementation of ICs, use of this technology may be reconsidered. The

ICs specified in the RODs, however, remain as an effective remedy for addressing risks from soil vapor

intrusion in the future.

RODs.

6.3. QUESTIONC

YES.

No new ecological risks have bee

disasters have affected the protect:

considered in the design of the shoreline protection measures at
; e-B3-1, B-2, B, E-2 and

erpsion from tidal and wave action from San Francisco Bav., The

IR-07, which are needed to

approved desiens aceounted for o potential 3-foot increase in sea level when desisning the crest elevation

for shoreline protection structures, However, the scientific research available at the timee the designs were

developed has since been updated. The California Ocean Protection Council and the California Natural

Resources Agency recently updated statewide guidance for sea-level rise to reflect recent advances in

scientific projections (G Falifornia Ocean Protection Council and California Natural

Resources Agency, 2018). Using the methodology of Kopp et al. (2014), the guidance estimated future

sea-level rise at the Golden Gate tide gauge in San Francisco. The estimated sea-level rise in San Francisco
under three future scenarios (referved to as representative concentration pathways [RCPs]) is summarized

helow,
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= RCP 8.5 is consistent with a future in which there are no significant global efforts to limit or
reduce emissions. In 2100, the likely sea-level rise associated with this scenario ranges from 1.6
to 3.4 feet.

= RCP 4.5 is a moderate emissions reduction scenario and assumes that global greenhouse gas
emissions will be curtailed. In 2100, the likely sea-level rise associated with this scenario ranges
from 1.2 to 2.7 feet.

= RCP 2.6 is a stringent emissions reduction scenario and assumes that global greenhouse gas
emissions will be significantly curtailed. In 2100, the likely sea-level rise associated with this
scenario ranges from 1.0 to 2.4 feet.

vear reviews should evaluate future sea-level rise (Gneludi formation related to the probability of

mare extreme sea level rise) to verify that the sho structures can adeguately control erosion

se, future evaluations will consider the impact of

o conirol erosion Irom tdal and wave action

follow-up action is required to gnsure radiological remediation

e implemented in a manner that 1s protective, No other information

has been identified to suggest e remedies may not be protective of human health or the environment.

IEJV-4804-0000-86860009 6-17

ED_004747_00002555-00079



Section 7. Issues, Recommendations, and Other
Findings

The tables below presents issues, recommendations, and follow-up actions for HPNS parcels where at least

some remedy components have been implemented and demonstrated to be complete. Issues were identified

at all HPNS parcels, except for IR-07/18 and Parcel E-2, with complete or partiallv complete remedies.

Site(s): Parcels B-1 | Issue Category: Remedy-EffectivenessOth
and C

Issue: SVE implementation in Parcels
with limited effectiveness due to diffusi
Although ICs will maintain future pre
extending the period within which:$

C is reducing source mass, but

rce removal inefficiency is
nented.

Recommendation: It is recommen
evaluated for each treatment area du
limited conditions. Site ific studi

should be performed to .

nefficiency caused by diffusion-
e.g., remedy eptimization-analyses)
itude and extent of source mass at

" performance in the future. Any changes
r reducing source contamination in SVE areas
ot five-year review report.  hanges made to the

Affect Current
Protectiveness Responsible Oversight Party Milestone Date
No Navy EPA/DTSC/Water Board 12/31/2019
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ssPerformance

Site(s): Parcels Issue Category: Remedy £

B-1, B-2, D-1 : . .
an d’G ’ ’ Issue: The regulatory agencies do not agree with the Navy’s risk assessment

methodology used to reduce the ARICs for ¥Q&sVOC vapors.

R«é‘ﬁ-&ﬂﬂﬂ@ﬂdﬂ%ﬁﬂﬂ -----En--@he m&«term tm N&w Hhv&éd 1aly upm} tm o tginal

the-remed w;Ret@Ms‘amdeu T’m Naw Y s,mi% 10 cons dw ATENCV Concems
{including specific recommendations made by EPA) and reevaluate its approach
to calenlating SGALs, which mav affect the ARICs for VO vapors at Parcels B-
B2, -1, and G. Appendix E evaluates how EPA’s recommendations may
affect th, SGALs and the ARICS for VO vapors., Based on the information in
Appendix ¥, none of the potential changes to the ARICs for VOC vapors affect
the current protectiveness of the remedies at Parcels B-1, B-2, D-1, and 4. The
regulatory agencies are currently reviewing and reevaluating their methods for
assessing vapor intrusion risk. Once consensus is achieved, the Navy should
reevaluate its approach for calculating SGALss ggid adiusting ARICs for VOO
yors. The new SGALs would be develope ed on the most current
standards, toxicity criteria, and risk assess thods. The new SGALs would
be used to redefine the ARICs for soil g parcel prior to property transfer.
i G ould be discussed in the

next five-year review report.

Affect Current Affect Future Party
Protectiveness Protectiveness

No Yes

Milestone Date

P28 /3172019

Site(s): Parcels B-1, | Issue Categ
B-2,C,D-2,E, G,
UC-1, UC-2, and
UcC-3

ned that a significant portion of the radiological
ion work completed to date was cempromised-by

1 ndatmn The Navy is currently in the process of implementing
corrective actions to ensure that the radiological remedies specified in the
decision documents have-beenare implemented as intended. The radiological
rework will successfully achieve the RAOs for radionuclides specitfied in the
RODs. #Following field work for each parcel, it is recommended that the Navy
santnuesvaloate the z-additiam‘i data m‘ﬂs,(, wd using current ﬂmd ance to pﬁimm

3¢ ot-at-0as n,mcsimx are pmtcuw of' e-affe
health, mh Itis ant101pated that the radlologlcal rework W111 HPEE
completed prior to the next ﬁve year reV1eW i he- mw}% -of4

BES- am% be
adiologieat

Affect Current Affect Future Party Oversight Party Milestone
Protectiveness Protectiveness | Responsible g . Date
No To Be Navy EPA/DTSC/Water Board 11/1/2023
Determined
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Section 8. Protectiveness Statement

or is demonstrated o be complete. Parcel F i not discussed in this section because, as stated n Section

3.3 8, a ROD for Parcel T has not vet been published.

8.1. IR-07/18

<)

R{3, 2012d)

5

lan(ER

d in accordance with the Q&M P

and access restriclions are

property users to haza s substang

Croundwater is being mom ordance with the RAMP (ChaduxTt, 2010a), and data collected to

date have not identified any ¢o tration irends that warrant additional action 1o ensure protection of

human and ecological receptors. The effective implementation of ICs, throueh land use and activity

restrictions incorporated into deeds and CRUPSs at the time of transfer, will iyt exposure of property users

to hazardous substances following transfer of the property. This information supports the protectiveness

statement provided in the table below.,

Siteds): IR-07/18 Protectiveness Determination: Protective

Protectiveness Statement: The remedy for IR-07/18 1s protective of human health and the
enviromment.
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Section 8 Protectiveness Statement

8.2. PARCEL B-1

The remedy at Parcel B~1 was partially completed in September 2013 {(ERRG, 2011 and 2017 and

addressed non-radioaciive chemicals in soil and sediment, as well as radiologically impacted media.

Previous soil removals and placement of durable covers on upland sreas and alone the shoreline have

achigved the RAD of preventing sxposure to contaminants in soll and sediment. Theremedies-completed

to-date-for-Pareel-B-1-are-protective-of-human-health-and-the-epvironmenty- noting-that-the-radislogical

& The durable covers are being maintained in accordance with the O&M

)

Plan (ERRG, 20186, and access restrictions are in place {and will remain in place until the time of transfer)

to Hmit exposure of property users to hazardous substances. Radiological remediation was conpleted in

2010: however, as deseribed in Section 6.1.6, the supporting data were deemed unreliable and corrective

actions are required to ensure the radiological remedy specified in the ROD 15 implemented as intended.

The remedy to address VOUs in soil gas and groundwater is o implemented.  Performance

momtoring following sroundwater freatment at IR-10 is being 1 accordance with the RAMP

{Chadux T, 20104 and 18 expected o demonstrate the reny man health, Operation of

the SVE system at IR-10 is ongoing but its effectivenes vy subsurface conditions. Additional

evaluation is needed to determine if other measures coul mented to enhance SVE performance.

Upon completion of this portion of the ver nedv upon in the futyre to limit exposure of

property users to VOCs in soil gas and groundy

The continued maintenance of the du : effective implementation of 1Cs, throush land use

JPs at the time of transfer, will limit exposure of

ster of the property. This inforation supports the

Sitefs): Parcel B-1 Determination: Wil Be Protective

dv for Parcel B-1 i expected to be protective of human health
and the envirenment Upon com . In the interim, remedial activities completed to date (neludinge
inplementation of access restrictions) hm’ e adeguately addressed all exposure pathwayvs that could
result in unacceptable risks in these areas.

Protectiveness Statemend

8.3 PARCEL B-2

The remedyv at Parcel B-2 was partially commpleted 1o May 2015 (ERRG, 2011 and IEJV, 2018b) and

addressed non-radicactive chemicals in soil and sediment, as well as radiologically impacted media.

Previous soil removals and placement of durable covers on upland areas and along the shoreline have

achieved the RAO of preventing exposure to contaminants in soil and sediment.

treatment-at-iR-10-45-currentbrvndervay-and-expected-to-be-protestive of San-Francisco-Bay-in-the fature:

Operstion-of the- SV E-systemat- iR 0-4sengoing-andIGswitb be reled vporndnthe Ravire to - protest-human
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Section 8 Protectiveness Statement

health—Radiological-surveye-and-romoval-actions-sompleted-in-Parcel-Bl—were-compromised;-and

sorective-aelions-arereqiired to-determineifthe BALs-have-been-aehievedr-The offective implomentation

of-i6-porfonnance objcetives-through-land use-and- wetvity restrictions-ineorpeorated-into-deeds-and-LRUPs

he-integrity-of-thevemedyfolowingtransfer-ofthe-propestyThe durable covers are being maintained in

accordance with the O&M Plan {ERR& 2016), and access restrictions are in place {and will remain in place

uatil the time of wansfer) to Hmit exposure of propertv users 1o hazardous substances.  Radiological

remediation was completed in 2010:; however, as desertbed in Section 6,1.6, the supporting data were

deemed unreliable and corrective actions are required to enswre the radiological remedy specified in the

ROD 15 implemented as intended.

The remediss-sompleted-to-date-for- Parsel B 2-are protective-af human beand-the-snvironmenty noting

that-the-radiclogissl removal-actions-are-beng vetestadi—

into deeds and CRUPs at the timi

aetivities-that-coultd-damape

a-remnedy-folowing-ransfer-ofthe-, will Iimit exposure of

ing transier of the property, This information supports the

proteciiveness stateme wided in table below,

Siteds): Parcel B2 ess Determination: Will Be Protective

Protectiveness Statement: The remedy for Parcel B-2 is expected to be protective of human health
and the environment upon compietion. In the interim, remedial activities cormpleted 1o date Gneluding
implementation of access restrictions) have adeguately addressed all exposure pathwavs that could
result in unacceptable risks in these areas.

_PARCELC

The re ~remedy at Parcel C was partially completed in Mayv 2016 {TtEC, 201 7¢ and APTIM, 2018b)

and addressed non-radioactive chemicals in soil. Previous soil removals and placement of durable covers

have achieved the RAD of preventing exposure to datecontanunants in soil, The durable covers are being

maintained in accordance with the O&M Plan (TtEC, 2017, and access restrictions are in place fand will

remain in place until the time of wansfer) to limit exposure of property users to hazardous substances.
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Section 8 Protectiveness Statement

Radiviogical remediation was completed at most areas, except for Pareel-C-ave-Buildings 211 and 253;

however, as deseribed in Section 6.1.6, the supporiing data were deemed unreliable and corrective actions

are required to ensure the previous radiological remediation was implemented as intended. Radiological

surveys and related remediation at Buildings 211 and 253 are stll in the planning stages.

The remedy o address VOUs 1n soil gas and groundwater is stll being implemented.  Groundwater

freatment was performed at plumes 1 RU-CL, RU-C4, and RU-CS: however, additional eroundwater

freatment is being planned for RU-C1, RU-C2, and RU-CS. Following treatment, performance monitoring
at RU-CH RU-C2. RU-C4, and RU-CS is e‘«:pekted to demonstrate the v mmdv is protective of human health

~Hppdens-seibromevals

Bata,  Additionally, proundwater monitoring data collected during-eng

g-gravpdwater-maniioring-are

weed-to-menitsr CHEs- that-conld-pose-a-risicte-along the bay margl ¢ not identitied anv concentration

trends that warrant additional action to ensure protection of hum ~the-envirenment—~additional

tat- R LR F‘”‘P R (“‘/E

Choa R PR A

“

d ecological receptors,

andd, 5.6, 7 and ¥ (located at RU-C 1,

Operation of the SVE system at Areas 1, 3, &7-and-8;

RU-C4, and RU-C3) is ongoing, but its effectiv v subsurface conditions. SVE treatment

in Area 2 18 pending implementation of other RA

The Navy is currentlv evaluating the pr wions plans in conjunciion with the proposed soil

excavation and groundwater treatmefil n for areas_and will be issuing a report describing the

vroposed paths forward. Upon ¢ n of the remedy, ICs will be relied upon in the

future to protest-humpan-hes 4-gnd-S-is-expected-lo-begin-dn- 2018 Radiclogieal

FRFVeYS-ang-removal-ash ;- were-potentially-compromisedy-and-correstive-agtions

are-required-to-determit

in soil gas and eroundwa

The continued maintenance of durable cover and the effective implementation of o-performance

ebjestives](s, through land use and activity restrictions incorporated into deeds and CRUPs at the time of

transfer, will etfestively-preventlimit exposure of property users to HOEs-and-prevent-aetivities-that-conld

hazardous substances following transfer of the property._ This

information supports the protectiveness statement provided in the table on the following page.

Sitefs): Parcel C Protectiveness Determination: Will Be Protective

Protectiveness Statement: The remedy for Parcel € is expected 10 be protective of human health and
the enviromment upon completion. In the interim, remedial activities completed to date {(including
implementation of access restrictions) have adeguately addressed all exposure pathwavs that could
result in unacceptable risks in these areas.
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Section 8 Protectiveness Statement

. PARCEL D1

The remedy forat Parcel D-1 is-expecied-to-be-protestive-ot-human-health-and-the-envivorssent-upen

completion—In-the interim;-vemedial aetivities complated-to-date-have adeguately-addressed all-exposure

pathways-that-could vemltinunaceeptable visks-in-these-areas:

was substantially completed in 2018 (ERRG, 2011 and 2014c; Shaw, 2014a; APTIM, 2018¢; and Gilbane

Federal, 20188 and addiressed non-radioactive chemicals in soil and soil gsas, as well as radiologically

impacted media. Previous soil removals and pastial-placement of durable covers have partially-achieved

the RAO of preventing exposure to contaminants in soil-and-sediment—Bata-collected-during-ongoing

groungwater-memtoring,  The durable covers are used-fo-meniter-GOGs-that-could pose-a-risk-to-human

health-orthe-envivenmentbeing maintained in aceordance with the Q&M Plan (APTIM, 2018a), and access

restrictions are in place {and will remain in place until the time of trapdlen to limit exposure of property
ZV1 injection at IR-71 has been

mitored in accordance with the

users to hazardous substances. Pre-ROD groundwater treatment

performed, and groundwater menitsring-is surrenthy-being i
RAMP:— {ChaduxTt, 2011d). Groundwater data collected

1o radionuclides: in this arega.

addendum to the LUC RD for Par . L oonsti -the-rermainin

the protectiveness statement provided in the table below,

Siteds): Parcel D-1 Protectiveness Determination: Will Be Protective

Protectiveness Statement: The remedy for Parcel D-1 18 expected to be protective of human health
and the environment upon completion. In the interim, remedial activities completed to date {including
implementation of access restrictions) have adequately addressed all exposure pathwavs that could
result in unacceptable risks in these areas.
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Section 8 Protectiveness Statement

PARCEL D-2

The ROD was finalized in 2010 and concluded that no further action was necessary for Parcel D-2. At that

time, radiological remevalsramediation had been completed in-2069In-total;-1,088 - Lincar- foet-af trench
and-1 434 wuble-vards-of spilb-were exewvated-approsimatelr 45-cubleyards-of soibwas-dispesed-ofoffsite
gL R Oneradiologicalbr-impasted building {813 b was-sereened and remediated. - Radiolegical wurveys

and-removal-actions-completed-in-Pareel-1-3-were-potentislly-compromised;-and-eorrective-actions-are

>iion 6. 1.6, the data supporting

thatas part of abasewide TOCRA (TIEC, 201 1), However, as deseribed i

the radiological remediation were deemed unrelisble and correcti fions are reguired o ensure the

radiological remeval-aetions-are-being-retested—Previous-seil- yi-plasement-of-durable-covers

in late 20145,

Redevelopment activities

were femporarily suspended pending completio ve actions related to the radiological

remediation. In the interim, access restl imit exposure of property users to hazardous

substances. This information suppo 35 statement provided in the table below.

Siteds): Parcel D-2 Short-Term Protective

Parcel D2 currently protects human health and the
S detcl mlmd thu ¢ 81¢ 1O unmcemabk H\i\ﬂ i‘mm non-

Protectiveness Staten
environment because
radicactive hazardous s
related to previous radiol wation are cumpisted“ HQW@;WQI; in m’der for the remsdv 0 i:ee
protective in the long-term ¢ actions are required to ensure the previous radiological
remediation was implemented a8 intended.

8.7, PARCELE

The remedy at Parcel E will be implemented in phases, and the first phase of RA construction {related 1o

non-radicactive chemicals in sotl, soil zas, and groundwater) 1s planned to beginan late 2018, Radiolosical

remediation was completed in some arcas as part of a basewide TCRA; however, as described in

Seetion 6.1.6, the supporting data were deemed unreliable and corrective actions are reguired o ensure the

previcus tadiclogical remediation was implemented as intended.  Radiclogical survevs and related

remediation in areas not addressed by the basewide TCRA are still in the plannine stages.  Agcess

restrictions arg in place {and will remain in place wntl the time of wanster) to Hmit exposure of propesty
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Section 8 Protectiveness Statement

nsers to hazardous substances. This information supports the protectiveness statement provided in the table

helow,

Site{s): Parcel B Protectiveness Determination: Will Be Protective

Protectiveness Statement: The remedy for Parcel E s expected 1o be protective of human health and
the environment upon completion. In the interim, remedial activities completed to date {including
implementation of access restrictions) have adequatelv addressed all exposure pathwavs that could
result in unacceptable risks in these areas.

8.8 PARCEL E-2

The remedy at Parcel E-2 is being implemented in phases, and the first phase of RA construction was

completed in 2017 (Gilbane Federal, 20184}, The Phase 2 RA construction is scheduled for completion in

2018, at which point the Phase 3 BA construction will besin, Ac resiriciions are in place {and will

rernain in place unil the time of transfer) 1o lmat exposure of pro to hazardous substances. This

formation supports the protectiveness statement provided 1w the table be

Site{s): Parcel B-2 Protectiveness Determination: rotective

Protectiveness Statements The remedv for Pa
and the environment upon completion. In the
implementation of ace estrictions have adeg
result in unacceptable risks in these ar

cted 1o be protective of uman health
vities completed to date (ncluding
all exposure pathwavs that could

8.9. PARCEL G

The remedy at Parcel G uly 2014 (ERRG, 2011 THEC, 201 1h:; ARCADIS, 2014a) and

i gas, and groundwater, as well as radiclogically impacied

addressed non-radicact

media.  Previous soil r

exposure 1o contamingnis i durable covers are being mantained in accordance with the O&M
Plan {ARCADIS, 2014, and

gansfer) to mit exposure of property users 1o hazardous substances.  Radiological remediation was

s restrictions are in place {(and will remain in place until the time of

completed in 2011; however, as deseribed in Section 6.1.6, the supporting data were deemed unreliable and

corrective actions are required to ensure the radiclogical remedy specified in the ROD 18 implemented as

ntended.

Pre-ROD groundwater treatment using ZVI injection at IR-09 and IR-71 has been performed, and
groundwater menitoriag—-is ewrentiy—being cenduetedmonitored in accordance with the RAMP:

e

i

Badialas o vIg v f e A3 o evs o eyt bt 2

eorrestive-actions-are-reguived (ChaduxTt, 2010c¢).  Groundwater data collected to detemwine-if-the

EAQsdate have been-sehisvednot identified any congentration trends that warrant additional action to

enstre protection of human and ecological receptors. The continued maintenance of the durable cover and
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Section 8 Protectiveness Statement

. through land use and activity restrictions

incorporated into deeds and CRUPs at the time of transfer, will stfestivelv-preventlimil exposure of

-~

sroperty users to GOEs-and-prevent-activities-that-could-damage-the-integrity-of -the-vemedyhazardous

This information supports the protectiveness statement

provided in the table below,

Sitef{s): Parcel G Protectivensess Defermination: Short-Term Protective

Protectiveness Statement: The remedy for Parcel G currently protects human health and the
environment because {1} previous remedial activities have adegquately addressed exposure pathways to
non-radicactive hazardous substances, and {2) access restrictions are in place while the corrective
actions related to previous radivlosical remediation are conwleted. However, in order for the remedy
to be protective in the long-term, corrective actions are required to ensure the previous radiological
remediation was implemented as intended,

v

1soil and seil gas, as well as radiologically

covers en-wpland-aveas-have achieved

and-removal-setions-completed-in-Parsel-HE-2-were-potentially-—comprondisedshazardous_substances.

Radiological remediation was completed 1o 2010: however, as described in Section 6.1.6, the supporiing

data_were deemed unreliable and corrective actions are required to determing-if-the-RAGs-have-been

aehieveds—TFhe-efogtive-implementation-of-1o-perfonnaes-objestives-throvgh-Jtand -use-and-aetivity
restrictions-insorperated-ito-deeds-and CRUBs-at-the fime-of ransfer will-effectively - provent-exposure e
GOGCs-andd-prevent-aetivities-that-conld-domagethe-intepaty-of-the-vemedy-folowing-wansfer-of-the

properprensure the radiological remedy specified in the ROD is implemented as intended.
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Section 8 Protectiveness Statement

P»l»%Y\»»1«(»}1%%3»»».“5(»}1»1»»»{f{%m&}Viﬁ&»»»%}1%‘1»»»}l}i{%G@f}}eH‘E»»(»)i»»»d%3:1’»‘%}i»ﬁ{%»»»{5»BV%I»‘»S»»(»}H»»»‘i:‘ip»ﬁ%}li}d»»{ﬁf{%&iﬁ»»}}EW»'»’ ashieved- ﬂfﬁ: BeAdd-af

proventing-exposure-to-contaminanis-in-seib-Data-collested during onpoing grovndvater monitoring-were
nsed-to-menitor-HOGs-that-could-pese-a-risk-to-human-health-or-the-ewironment-and-have-dewonstrated

fi-h-&‘{»ﬁ---‘E-h@--R-:A*’:;}---«f(-)«}?--{{-)«}?i-én‘v’-i-i*ﬂ-?ﬁ-i-i‘-}-ﬁ--«‘;-3-f‘(-}?#(-)-ﬁﬂif-i-é---‘i-,{-}--1&3(-)ﬁ-?ﬁ-é-l-i’-fi‘-}ﬁ-}&i’-}%S---i-i‘-}---glfﬁ-}%ﬂ’-}dw-ii{%i’-"---1’-}&&--%-)%‘ri-é-!f-}---i-}&-3«}T«},-"}%“V%-é:-----Kiﬁ-ﬁi-}}ﬂ-}?-i{%{fl-}

a@-ta—m—m---aaﬂé---If@qu-},-rfeé---te--de—t@x'-'-z-r-}-};r-}e----1,-1‘----t-h@---Ex—A—@-S---1‘-%&&'—@---1’-}@@-1—1—--ae—i—a—mv—eé;—-------I--i—}@---effectlve 1mplementatlon of &
performanee-obijeetives]Cs, through land use and activity restrictions incorporated into deeds and CRUPs
at the time of transfer-will-etfectively-prevent-exposure to-LHEs-md-prevent-activities that-vould-damage,

¢ limiting exposure of property users to hazardous substances, Parcel UC-1 was transferred ont of federal

O\Vﬂ&?i‘shll) to the OCH in late 2015, The OCH’s developer is performing inspection and maintenance, in

accordance with an approved Risk Management Plan (Geosyntec € nts, 20135}, to ensure the integrity

of the remedvdurable covers and the effective immenmntation ledevelopment activities were

5 the radiological remediation.

Siteds): Parcel UC-] rm Protective

 protects human health and the

Iv addressed exposure pathways to
tvities are suspended while the
dmucm are completed. However, in order for

e actions are reguired to ensure the previous

Protectiveness Stateraent: The remedy fork
environment because (1) previous remedial acti
non- mdmaatw hwndoux %ui:mmm.w and (") 1

mdmiomaai ned ation was im

8.11. PARCEL UC-2

d in September 2012 {ERRG, 2013¢: TeEC, 201 1a) and addressed
zas, and sroundwater, as well as vadiolosically impacted media.

The remedy at Parcel

non-radicactive chemicals

Previous placement of durable s have achieved the BAO of preventing exposure to contaminants in

soil. The durable covers are being maintained inaccordance with the O&M Plan (ERBRG. 2013dy, and ICs

are being implemented to Hmit exposure of property users to hazardous substances. Sroundwater is being

monitoring in accordance with the BAMP (Chadw T, 2010a), and data collected to date have not identified

any conceniration frends that warrant additional action to ensure protection of humsn and ecologsical

receptors. Radiological remediation was completed in 2010: however, as described in Section 6.1.6, the

supporting data were deemed unreliable and corrective actions are required to ensure the radiclogical

remedy specified in the ROD is implemented as tiended,

The continued maintenance of the durable covers and the effective implementation of ICs, throush land use

and activity restrictions incorporated into deeds and CRUPS at the time of transfer, are imiting exnosure of

property users to hazardous substances, Parcel UC-2 was transterred out of federal ownership to the OCH

in late 2015, The OCH's developer is performing inspection and maintepance, in accordance with an
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Section 8 Protectiveness Statement

approved Risk Management Plan (Geosvntee Consultants, 2015), to ensyre the integrity of the durable covers

and the effective implementation of ICs. Bedevelopment activities were temporarily suspended pending

completion of the corrective actions related to the radivlosical remediation. This information supports the

profectiveness statement provided in the table below,

Sitels): Parcel UC-2 | Protectiveness Determination: Short-Term Protective

Protectiveness Statement: The remedy for Parcel UC-2 currently protects human health and the
environment because (1) previous remedial aciivities have adeguatelv addressed exposure pathways to
non-radicactive hazardous substances, and (2) redevelopment activities are suspended while the
corrective actions related to previous radiclogical remediation are completed. However, in order for
the remedy to be protective in the long-term, corrective actions are required to ensure the previous
radiological remediation was implemented as intended.

8.12. PARCEL UC-3

017 {Gilbane Federal, 2018e:

d eroundwater, as well as

The remedy at Parcel UC-3 was substantiallyv completed 1

TEC, 2012b) and addressed non-radioactive chemicals 501

radiologically impacted media. Previous soil removals ; nt of durable covers have achieved the

RAO of preventing exposure 1o contaminants in soil lurable covers are being maintained in

accordance with the O&M Plan (Gilbane Fed ss restrictions are in place {and will

yperty users to hazardous substances.
e RAMP { Amec Foster Wheeler, 2010a), and

of human health. Radiclogical remediation was

remain in place untl the tume of wansfer) to b

Crroundwater monttoring was conducted

y, the supportinge data were deemed unreliable and

and activity restrictions in 10 deeds and CRUPs at the time of wransfer, will effectively limit

exposure of property users o hazwrdous substances following transfer of the property. This information

supports the protectiveness statement provided in the table below,

Siteds): Parcel UC-3 | Protectiveness Determination: Short-Term Protective

Protectiveness Statement: The remedy for Parcel UC-3 currentlv nrotects human health and the
environment because {1} previous remedial activities have adequately addressed exposure pathways to
non-radicactive hazardous substances, and (2) asccess restrictions are in place while the corrective
actions related to previous radiclogical remediation are completed. However, in order for the remedy
o be protective in the long-term, corrective actions are required 1o ensure the nrevious radiological

remediation was implemented as intended.
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Section 9. Next Review

The next five-year review will be completed in 2023, 5 years from the date of this Fourth Five-Year Review
Report.
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